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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

OFFICE OF PREVENTION, PESTICIDE 
AND TOXIC SUBSTANCES 

OPP OFFICIAL RECORD 
HEALTH EFFECTS DIVISION 
SCIENTIFIC DATA REVIEWS 

EPA SERIES 361 
MEMORANDUM 

Date: March 25, 2009 

SUBJECT: Pyrasulfotole and Metabolite RP A 203328; Review of Submitted Toxicology 
Studies for Section 3 Registration of Pyrasulfotole 

PC Code: 000692, 623001 
Decision No.: NA 
Petition No.: NA 
Risk Assessment Type: NA 
TXR No.: 0054227 
MRID No.: See MRID Summary Table 

FROM: Robert Mitkus, PhD, Toxicologist 
Registration Action Branch 1 
Health Effects Division (7509P) 

THROUGH: Dana Vogel, Branch Chief 
Registration Action Branch 1 
Health Effects Division (7509P) 

TO: Joanne Miller (RM23) 
Registration Division (7505P) 

I. CONCLUSIONS 

DP Barcode: D335563 
Registration No.: NA 
Regulatory Action: NA 
Case No.: NA 
CAS No.: NA 
40CFR:NA 

Ver.Apr.OS 

Registration Action Branch I ofHED has successfully reviewed the toxicity data submitted by 
Bayer CropScience in support of its petition. DERs corresponding to the MRIDs listed below are 
attached. 

II. ACTION REQUESTED 
Please provide a toxicology assessment for the new ai pyrasulfotole. 

III. MRID Summary Table 
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EPA Reviewer: William B. Greear, MPH, DABT Signature: t.JL B • ~ 
Registration Action Branch 1, Health Effects Division (7509P) Date: fl/~( i oof 

Registration Action Branch 1, Health Effects Division (7509P) Date: 6 EPAWAM:PVShah,PhD Signature: /?~· 

TXR#: 0054227 

DATA EVALUATION RECORD 

STUDY TYPE: 28-Day Oral Toxicity- [dog]; OPPTS None; OECD None 

PC CODE: 000692 

TEST MATERIAL (PURITY}: AE 0317309 (98.1 % w/w a.i.) 

SYNONYMS: Pyrasulfatole technical 

DP BARCODE: D335563 

CITATION: Kennel, P. (2002). AE0317309 - Preliminary 28 day toxicity study in the 
Beagle dog by dietary administration. Bayer CropScience, 355, rue 
Dostoievski, BP 153, F-06903 Sophia Antipolis Cedex. Laboratory Study 
No.: SA020503, December 30, 2002. MRID 46801845. Unpublished. 

SPONSOR: Bayer AG, Bayer CropScience, Alfred Nobel Str. 50, Monheim, Germany 

EXECUTIVE SUMMARY: 

In a 28-day oral toxicity study (MRID 46801845), AE 0317309 (98.1 % w/w a.i., batch 
H2238/2) was administered in the diet to groups of 3 male and 3 female Beagle dogs at 
levels of 0, 5,000, 13,000 or 26,000 ppm (equivalent to 0/0, 174/171, 469/440 and 
860/782 mg/kg bw/day in male/female dogs, respectively) for a period of 28 days. 
There were no compound-related effects on mortality, body weight or ophthalmology .. 
Clinical examination revealed yellow urine and/or feces in 1 or two dogs in the 26,000 
ppm group. Food consumption was decreased by 5% and 16% in females in the 13,000 
and 26,000 ppm groups. In males, triglyceride concentrations were increased -11 %, 
36%, 72% and 151 % over pre-test values in the control, 5,000, 13,000 and 26,000 ppm 
groups, respectively. In females, triglyceride concentrations were increased 9%, 63%, 
95% and 298% over pre-test values in the control, 5,000, 13,000 and 26,000 ppm groups, 
respectively. In females at 26,000 ppm, alkaline phosphatase activity was elevated in all 
groups but with no dose-response association. Males and females at 26000 ppm were 
observed to have an increase in the incidence and grading of crystal formation in the 
urinary sediment. Absolute liver weights were significantly increased in all treated males 
and females, although in females this did not show a dose relationship. Absolute liver 
weights were increased 16, 46 and 53% in males in the 5,000, 13,000 and 26,000 ppm 
groups, respectively. Male liver-to-body weight ratios were increased 12, 49 and 49% in 
the 5,000, 13;000 and 26,000 ppm groups, respectively. Male liver-to-brain weight ratios 
were increased 13, 48 and 51 % in the 5,000, 13,000 and 26,000 ppm groups, 
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respectively. Female liver weight increases ranged from 14-32% greater than controls. 
Prostate gland weights were elevated in males in the 13,000 and 26,000 ppm groups. 
Midzonal multifocal vacuolation of the liver was increased in 1/3 males at 5,000 ppm, in 
3/3 males at 13,000 ppm and in 3/3 males at 26,000 ppm test substance. This lesion was 
not observed in control males. 

The LOAEL is 171 mg/kg bw/day in females and 174 mg/kg bw/day in males based 
on increases in serum triglyceride and elevated liver weights in both sexes, and a 
dose-related increase in midzonal multifocal vacuolation of the liver in males. The 
NOAEL < 171 mg/kg bw/day in females and < 174 mg/kg bw/day in males. 

This 28-day oral toxicity study in the dog is acceptable (nonguideline) but does not 
satisfy any guideline requirement. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, Flagging and Data 
Confidentiality statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary 
Medicines Authority. However, this document has undergone critical scientific 
analysis and been modified as appropriate. 

.. 
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Report: 
Title: 

Test Substance: 
Laboratory: 

Report No.: 
Document No.: 
Study 
Duration: 
Guidelines: 
GLP/QA 

Subchronic (28-day) Oral Dog Toxicity Study (2002) / Page 3 of 10 
Non-guideline 

KHA 5.3.1101, Kennel P.; 30, December 2002 
Preliminary 28 day toxicity study in the Beagle dog by dietary 
administration 
AE 0317309: Pyrosulfatole - batch H2238/2, purity 98.1 % w/w 
Bayer CropScience, 355, rue Dostoievski, BP 153, F-06903 Sophia 
Antipolis Cedex 
SA02053 
M-1022922-01-2 

30 May 2002 to 22 October 2002 

None 
Yes 

Materials and Methods 

After being ground to a fine powder, the test substance was incorporated by dry mixing 
into ground canine diet to provide dietary concentrations of 0, 5000, 13000, and 26000 
ppm and administered in diet to groups of 3 male and 3 female Beagle dogs for 28 days. 
Three hundred grams of diet was given daily to each dog for about 1.5 h in the morning. 
Dose levels at the start of exposure to the test substance were based on this daily weight 
of food, and a mean body weight of7.8 kg. 

The stability of the dietary formulations was determined at the low and high 
concentrations at 10 days at ambient temperature, 29 days at minus 18°C and 39 days at 
ambient temperature. The homogeneity of the test substance in the diet was determined 
for the lowest and highest concentrations used. When not in use the diet formulations 
were stored at approximately minus 18°C 

The concentration of test substance was determined at the intermediate dietary 
concentration. The mean value obtained from the homogeneity check of the low and 
high concentrations was used as the measured concentration. 

The dogs were 32-35 weeks old on arrivaL Treatment began after a 26 day 
acclimatization period. Within 48 h of arrival, all dogs were examined by a veterinarian 
for signs of ill-health and were subjected to a detailed clinical examination to assess their 
physical and behavioural status. Body weight was recorded and food intake determined. 
In addition, physical and ophthalmological examination, blood analysis (haematology 
and clinical chemistry) and urinalysis were performed during the acclimatization phase. 
At the start of treatment body weights ranged from 7.2 to 9.4 kg for males and 7.8 to 9.0 
kg for females. Animals were assigned to dosage groups in order to ensure a similar body 
weight distribution among groups for each sex. 

Dogs were kept in climate controlled housing (temperature: 18-21 °C; humidity: 40-70%; 
air changes: 10-15/hr; photo period: 12 hr on/12 hr off) and housed individually in 
stainless steel kennels with a floor surface area of 1.2 m2

• Supervised exercise in inside 
runs was permitted daily for dogs of the same sex and treatment group throughout the 
acclimatization and treatment periods except on weekends and public holidays. Filtered 
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and softened tap water was available ad libitum. 

All dogs were checked for evidence of behavioural changes, ill-health and mortality 
twice daily (once daily on week-ends and public holidays) throughout the study. Daily 
observations of the kennels were also recorded for presence of vomitus, blood or 
diarrhoea. 

Each dog was weighed prior to feeding weekly during the acclimatization period, on 
study Day I, weekly during the treatment period and prior Jo necropsy. Food intake was 
recorded on the seven days preceding the start of treatment and daily throughout the 
study. Each animal was subjected to a physical examination three times prior to 
treatment and weekly during the treatment period. Particular attention was paid to the 
following: fur and skin, eyes, ears, teeth, gum, mucous membrane, rectal temperature, 
gait, stance, general behaviour, chest including heart and respiratory rate, abdomen 
including palpation, and, external genitalia and mammary glands. 

Additionally, a specific neurological examination was performed which included cranial 
nerves reflexes (pupillary light and consensual light, palpebral blink and corneal reflex), 
segmental reflexes [flexor (withdrawal) including crossed extensor], postural reactions 
(piacing reactions, visual and tactile). 

During the acclimatization phase and at the end of treatment, both eyes of each dog were 
examined by means of an indirect ophthalmoscope after the instillation of an atropinic 
agent. 

On study Days -4 (Day 23 of the pre-study phase) and 28, blood samples were taken 
from all dogs in all groups by puncture of the jugular vein. Blood was collected on 
EDTA for haematology (2.5 ml), lithium heparin (2.5 ml for plasma) and clot activator 
(4.0 ml for serum) for clinical chemistry and sodium citrate for coagulation parameters 
(1.8 ml). 

RBC, Hb, Hct, MCV, MCH, MCHC, WBC and WBC-differential count evaluation and 
platelet count were assayed. A blood smear was prepared and stained with Wright stain. 
The blood smear was examined when the results ofTechnicon HI determinations were 
abnormal. Reticulocytes were stained with brilliant cresyl blue. A smear was prepared 
but not examined since no significant RBC changes were observed. Prothrombin time 
and activated partial thromboplastin time were assayed. Any change in the general 
appearance of the plasma and the serum was recorded. 

Total bilirubin, glucose, urea, creatinine, total cholesterol, triglycerides, chloride, sodium, 
potassium, calcium and inorganic phosphorus concentrations, and aspartate 
aminotransferase, alanine aminotransferase, alkaline phosphatase and gamma-glutamyl 
transferase activities were assayed on plasma samples, total protein, albumin 
concentrations were assayed on serum samples. Globulin and albumin/globulin ratio 
values were calculated. 

On study Days -6 (Day 21 of the pre-study phase) and 25 in the morning, overnight 
urine samples were collected from all animals in all groups. Access to water was not 
restricted during urine collection. Any significant change in the general appearance of 
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Urinary refractive index was measured using a refractometer. pH was assayed. 

b. Semi-quantitative parameters 

Glucose, bilirubin, ketone bodies, occult blood, protein and urobilinogen were 
assayed using a Clinitek 200+ and Ames·Multistix dipsticks. 
c. Microscopic examination of the sediment 

Microscopic examination of the urinary sediment was performed after centrifugation. 
The presence of red blood cells, white blood cells, epithelial cells, bacteria, casts and 
crystals was recorded. 

On study Days 29 to 31, all animals from all groups were tranquilized by intramuscular 
injection of acepromazine and then sacrificed by exsanguination under deep anaesthesia. 
All dogs were necropsied. The necropsy included the examination of all major organs, 
tissues and body cavities. Macroscopic abnormalities were recorded and sampled. 
Adrenal gland, brain, epididymis, heart, kidney, liver, ovary, pituitary gland, prostate 
gland, spleen, testis, thymus, thyroid gland (with parathyroid gland) and uterus were 
weighed fresh. Paired organs were weighed together. 

The following organs or tissues were sampled: adrenal gland, articular surface (femur 
head), aorta, brain, bone (sternum), bone marrow (sternum), epididymis, oesophagus, eye 
and optic nerve, gallbladder, heart, intestine ( duodenum, jejunum, ileum, caecum, colon, 
rectum), kidney, larynx, liver, lung, lymph nodes (retropharyngeal, mesenteric), 
mammary gland, ovary, oviduct, pancreas, pituitary gland, prostate gland, submandibular 
(salivary) gland, sciatic nerve, skeletal muscle, skin, spinal cord (cervical, mid-thoracic, 
lumbar), spleen, stomach, testis, thymus, thyroid, gland (with parathyroid gland), tongue, 
trachea, urinary bladder, uterus (including cervix) and vagina. 

A bone marrow smear was prepared from a rib, stained with May-Grunwald Giemsa, but 
not examined. Samples were fixed by immersion in 10% neutral buffered formalin with 
the exception of the eye, optic nerve, epididymis and testis that were fixed in Davidson's 
fixative. All the above mentioned samples, with the exception of larynx that was not 
processed, were embedded in paraffin wax. Histological sections, stained with 
hematoxylin and eosin, were prepared from all the animals in all treatment groups. 
Histopathological examinations were performed on all animals from all groups. 

Mean and standard deviations were calculated for the following variables for each sex 
separately for each group at each time period: body weight, food consumption, 
hematology, clinical chemistry, urinalysis (pH and refractive index), organ weights. 

Due to the small number of animals per sex present in each group (n=3), no statistical 
analysis was performed for the quantitative parameters. Group incidence summaries for 
the semi-quantitative parameters assayed were not prepared and no statistical evaluation 
was performed. For clinical pathology, the results obtained at the end of the treatment 
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period were compared individually for each animal with the pre-study values, each 
animal serving as its own control. 

Findings 

All results for homogeneity and concentration were within a range of 89 to 96% of the 
nominal concentration (85 to 115% of the nominal concentration). The test substance 
was stable in the dog powdered diet at concentrations of 5000 ppm and 26000 ppm after 
29 days at -18°C and 10 days at ambient temperature (87 and 91 % of the nominal 
concentration, respectively). Hence the test material was stable in the diet over the period 
of usage on this study. 
The mean achieved dietary intakes of the test substance were 0, 174,469, and 860 mg/kg 
bw/day in males and 0, 171,440, and 782 mg/kg bw/day in females. 

Mortalities: There were no mortalities during the course of the study 

Clinical signs: At 26000 ppm, faeces described as 'coloured' were observed in 1/3 male 
dogs. At the same concentration, urine described as 'coloured' was observed in 2/3 
females. The male did not have 'coloured' urine and the females did not have 'coloured' 
faeces. These findings of 'coloured' faeces or urine were not observed at any other 
concentration. The colour observed was described as intense yellow. Its origin was not 
specified but the description of the test substance used in this study as 'light yellow 
crystals' suggests that the appearance of the colour is treatment related. 

There were no treatment-related ophthalmological findings. 

Food consumption: Over the course of the study, mean daily food consumption was 
slightly reduced in females at 13000 and 26000 ppm. Food consumption was depressed at 
these dose levels by about 5% and 16%, respectively, compared to controls. Statistical 
significance was not indicated. No effect on food consumption was observed in males. 

Body weight: Over the course of the study, body weights at 5000, 13000 and 26000 ppm 
remained comparable to that of the control dogs for each sex. 

Haematology: There were no treatment-related effects on RBC, Hb, Hct, MCV, MCH, 
MCHC, WBC and differential count, platelet and reticulocyte counts. 

At study day minus 4, the groups intended to be treated at 0, 5000, 13000 and 26000 ppm 
concentration test substance, showed a mean activated partial thromboplastin time of 
11.5, 11.5, 12.0 and 11.3 sec in males and 11.3, 10.7, 11.3 and 11.9 sec in females 
respectively. At day 28 of the study, the respective mean activated partial thromboplastin 
time was 10.8 (-6.0%), 10.6 (-7.8%), 10.6 (-11.6%) and 9.6 (-15%) sec in males and in 
females 10.9 (-3.5%), 10.4 (-5.6%), 10.2 (-9.7%) and 10.4 (-12.6%) sec respectively. 
The reduction in partial thromboplastin times was more pronounced in males. The 
reduction in times was considered to be treatment related but their toxicological relevance 
is equivocal. 

Clinical chemistry: Triglyceride concentrations were increased in both sexes in all 
treated groups in a dose-related manner. In males, triglyceride concentrations were 
increased 36%, 72% and 151 % over pre-test values at 5,000, 13,000 and 26,000 ppm 
groups, respectively. In females, triglyceride concentrations were increased 63%, 95% 
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and 298% over pre-test values at 5,000, 13,000 and 26,000 ppm groups, respectively. In 
females at 26000 ppm, alkaline phosphatase activity was elevated in all groups but with 
no dose-response association. Other changes were incidental in origin and unrelated to 
treatment. The treatment related clinical chemistry findings are shown in the following 
table. 

Selected clinical chemistry findings1 

Parameter Sampling Dose (ppm) 
day 0 5000 13000 26000 

Males 

Triglyceride, mmol/L 
-4 0.38±0.11 0.53±0.17 0.53±0.11 0.49±0.11 
26 0.34±0.07 0.72±0.24 0.91±0.15 1.23±0.36 

Triglyceride, 
-11% +36% +72% +151% % change compared to pre-test values 

Alkaline phosphatase, -4 113±59 93±13 84±23 89±19 
IU/L 26 88±3 118±2 210±1 185±2 
Alkaline phosphatase, 

-22% +27% +150% 108% 
% change compared to pre-test values 
Females 

Triglyceride, mmol/L 
-4 0.68±0.31 0.60±0.19 0.65±0.33 0.49±0.13 
26 0.74±0.36 0.98±0.26 1.27±0.57 1.95±0.57 

Triglyceride, 
+9% +63% +95% +298% % change compared to pre-test values 

Alkaline phosphatase, -4 127±37 101±33 110±28 162±14 
IU/L 26 109±24 168±63 150±49 257±34 
Alkaline phosphatase, 

-14% +66% +36% +59% 
% change compared to pre-test values 
I-Data extracted from Table 7, pp.66-82. 

Urinalysis: It was observed however, that in males and females at 26000 ppm, there was 
an increase in the incidence and grading of crystal formation in the urinary sediment. 
The crystal formation was graded 0, 1, 2, 3 or 4. 

At pretest in males intended to be treated at 26000 ppm, crystal formation was graded. 
At day 25 of treatment, the grading of one male had increased from Oto 3, a second from 
1 to 3 and the third remained on a grading of 4. The 3 concurrent control males showed a 
pretest grading of 0, 0 and 0 and a day 25 a grading of 0, 0 and 4, respectively. 

At pretest in females intended to be treated at 26000 ppm, crystal formation was graded. 
At day 25 of treatment, the grading of one female had increased from 0 to 1, a second 
from Oto 3 and the third from Oto 3. The 3 concurrent control females showed a pretest 
grading of 1, 0 and 0 and a day 25 grading of 2, 4 and 1, respectively. 

The increased incidence and grading of crystal formation occurring at the highest dose, 
cannot be unequivocally attributed to treatment because of the increased occurrence and 
grading of crystal formation in concurrent control females. However, these findings are 
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possibly treatment related as analyses of gritty urinary tract content or urinary tract stones 
found in other studies (a 28-day dog toxicity study, a 90-day rat toxicity study and a 
mouse carcinogenicity study) have shown that the urinary tract material contains a high 
concentration of the test substance. 

Organ weight: Absolute liver weights were significantly increased in all treated males 
and females, although in females this did not show a dose relationship. Absolute and 
relative liver weights are shown in the following table. 

Absolute and relative liver weights1 

Parameter Dose loom) 
0 5000 13000 

Males 
Terminal body weight, 8.21 ± 7.78 ± 1.07 8.02 ± 1.00 
kg 1.07 
Brain weii!ht, g 71.7 ± 4.5 73.5 ± 6.7 70.7 ± 5.1 
Liver weight, g 286.3 ± 331.0 ± 51.9 417.7 ± 28.8 

23.0 (16)2 (46) 
Liver weight, % body 3.5 ±0.5 4.3 ± 0.7 (12) 5.2 ± 0.3 (49) 
weight 
Liver weight, % brain 399.2 ± 450.6 ± 59.5 592.1 ± 41.6 
weight 7.5 (13) (48) 
Females 
Terminal body weight, 8.54± 8.51 ± 0.44 8.14 ± 0.42 
kg 0.73 
Brain weii!ht, g 72.7 ± 5.1 74.3 ± 6.3 73.5 ± 8.5 
Liver weight, g 314.5 ± 363.1 ± 22.1 398.9 ± 75.6 

53.3 (15) (27) 
Liver weight, % body 3.7 ± 0.3 4.3 ± 0.3 (16) 4.9 ± 0. 7 (32) 
weii!ht 
Liver weight, % brain 431.9 ± 492.0± 60.5 553.9 ± 165.3 
weii!ht 57.3 (14) (28) 
I-Data extracted from Table 9, pp. 96-100, Table 10, pp. 101-105 and Table 11, pp. 106-110. 
2-Percent increase over the control group. 

26000 

8.37 ± 0.98 

73.2 ± 14.9 
438.5 ± 76.9 

(53) 
5.2 ± 0.3 (49) 

601.5 ± 16.2 
(51) 

8.17 ± 0.35 

69.5 ±4.2 
367.1 ± 64.4 

(17) 
4.5 ± 0.6 (21) 

533.5 ± 128.8 
(24) 

In respect of absolute and relative organ weights, it was observed that at 0, 5000, 13000 
and 26000 ppm test substance, the relative prostate weight was 0.063, 0.045, 0.031 and 
0.033, respectively. The latter value represents a 47% decrease in relative prostate 
weight compared to concurrent controls. An examination of the mean absolute prostate 
gland weights at the respective concentration levels of test substance showed that they 
were 5.386, 3.578, 2.619 and 2.698 g. A further examination of the prostate gland 
weights of the 3 male dogs in the concurrent control group showed that one had an 
exceptionally high prostate gland weight of 8.483 g which contributed to the 
comparatively high mean prostate gland weight for the group. The mean absolute 
prostate weight of the other two dogs in the concurrent control group was 3.837. 
Nevertheless there appears to have been a treatment related decrease in mean prostate 
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Necropsy findings: All findings other than those reported below were incidental and not 
treatment related. Midzonal multifocal vacuolation of the liver was increased in 1/3 
males at 5000 ppm, in 3/3 males at 13000 ppm and in 3/3 males at 26000 ppm test 
substance. This lesion was not observed in control males. 

In the urinary bladder, urolithiasis was observed in 1/3 males at 13000 ppm and 1/3 males 
at 26000 ppm test substance. One female (of 3) at 26000 ppm also showed urolithiasis. 

Treatment related histopathological findings in the kidney(s) are shown in the following 
table. The changes observed occurred from 13000 ppm with a higher incidence at 26000 
ppm in both sexes. 

T t rea men -re a e 1s opa 0 Ol [lCa ID m2s. t l t d h' t th l . lti d' 
Dose (oom) 

Findine 0 5000 13000 26000 
Males 
N 3 3 3 3 
Inclusions, intracytoplasmic, 
globular, eosinophilic, tubular, 0 0 1 2 
multifocal 
Infiltrate, sub- and intra-
urothelial, mixed cell, 0 0 0 2 
multifocal 
Mineralization, pelvic, 0 0 0 1 
multifocal 
Erosion, urothelial, focal 0 0 0 1 
Females 
N 3 3 3 3 
Inclusions, intracytoplasmic, 
globular, eosinophilic, tubular, 0 0 0 0 
multifocal 
Infiltrate, sub- and intra-
urothelial, mixed cell, 0 0 1 2 
multifocal 
Mineralization, pelvic, 0 0 0 1 
multifocal 
Erosion, urothelial, focal 0 0 0 0 
1-Data extracted from Table 13, pp. 114-120. 

Conclusions 

Dietary administration of test substance to the beagle dog at doses of up to 26000 ppm 
resulted in some findings of toxicological relevance. These included clinical signs of 
intense yellow urine in two females at 26000 ppm, dose-related increase in serum 
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triglyceride levels commencing at 5000 ppm, elevated liver weight at all Gritty content 
and/or stones were found in the urinary tract at 13000 and 26000 ppm, accompanied in 
the kidneys by histopathological findings at 13000 and 26000 ppm. 

Based on dose-related increase in serum triglyceride levels commencing at 5000 ppm 
(174 and 171 mg/kg/day in males and females, respectively), elevated liver weight at all 
doses, and a dose-related increase in midzonal multifocal vacuolation of the liver in 
males, a NOEL.could not be established in this study. The effects at all doses tested were 
considered to be adverse and a NOAEL was also not determinable. 
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DATA EVALUATION RECORD 

STUDY TYPE: 90 (29)-Day Oral Toxicity- [dog]; 
OPPTS None [§82-lb] (dog); OECD 409 

PC CODE: 000692 

TEST MATERIAL <PURITY): AE 0317309 (95.7% w/w a.i.) 

SYNONYMS: Pyrasulfatole technical 

DP BARCODE: D335563 

CITATION: Eigenberg, D .. (2004). Technical grade AE0317309 - A 90-day subchronic 
toxicity feeding study in the Beagle dog. Bayer CropScience LP 
Toxicology, Stilwell, Kansas and Pathology Associates Division, Charles 
River Laboratories, Inc., Kansas City, Missouri. Laboratory Study No.: 
201019-1, March 2, 2006. MRID 46801901. Unpublished. 

SPONSOR: Bayer AG, Bayer CropScience, Alfred Nobel Str. 50, Monheim, Germany 

EXECUTIVE SUMMARY: 

In a 28-day dermal toxicity study (MRID 46801901), AE 0317309 (96.3% w/w a.i., batch 
Op:1-4) was administered in the diet to 4 Beagle dogs/sex at dose levels of 0, 1,500, 
9,000 or 18,000 ppm for a 29-day period (The mg/kg bw/day equivalency was not 
calculated.) 

There were no effects on ophthalmic effects observed. 

One male dog at 9,000 ppm was euthanized for humane reasons on study day 23, while 
two males at 18,000. ppm were euthanized on study day 28 in moribund condition. The 
90 day study was terminated early and the remainder of the dogs was euthanized on study 
day 29 because of urinalysis findings and the likelihood of urinary tract findings in the 
dogs unaffected to that point. Red urine was noted in the urine of several male dogs in 
the 9,000 and 18,000 ppm treatment groups. In the three males sacrificed prior to the 
termination of the study, decreased activity, reduced food consumption, and lethargy 
were noted. The 9,000 ppm male sacrificed on day 23 lost 605 g during the study. One 
of the 18,000 ppm males sacrificed on day 28 lost 694 g prior to sacrifice. The 9,000 
ppm male stopped eating on day 14 prior to sacrifice on day 23. One of the 18,000 ppm 
males ate 1-10 g of food on study days 12-14, and showed markedly decreased food 

\'? 
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consumption on study days 22, 23, and 25-27. The other 18,000 pm male showed 
markedly decreased food consumption on study days 22, 23, and 25-27. In males, on 
study day 18, urea was statistically significantly increased at 18,000 ppm. In all male 
treatment groups, blood in the urine was statistically significantly increased on study day 
24. Urinary protein was significantly elevated in males at 9,000 and 18,000 ppm as a 
result of the urinary protein elevation in the 1 and 2 dogs that were euthanized early at 
these concentrations. One female at 9,000 ppm also showed increased urinary protein. 
The 9000 ppm dog euthanized on study day 23, was found to be dehydrated and to have 
multiple yellow calculi in the urethra, bloody urine in the bladder, bilateral enlarged 
kidneys, bilateral moderate renal pelvis dilatation, and other urinary tract findings. One 
of the 18000 ppm males sacrificed on study day 28 was found to have yellow calculi in 
the urethra, bilateral dark red kidney capsule with haemorrhage in the subcapsule, 
bilateral moderate renal pelvis dilatation, bilateral dark gray/discolored/necrotic renal 
pelvis, and discolored/dark red urinary bladder with very thick wall. The other 18000 
ppm male was found to have multiple calculi in the urinary bladder, bilateral marked 
dilated renal pelvis, bilateral dilated ureter, bloody urine in the bladder, and urinary 
bladder with very thick wall. 

The study could not be used to determine a NOAEL/LOAEL. No data were provided. 
Only the sponsor's study report provided a brief summary. 

This 90-day oral toxicity study in the dog is Unacceptable (guideline) and does not 
satisfy the guideline requirement for a 90-day oral toxicity study (OPPTS 870.3150; 
OECD 409) in dogs. The study was too short in duration and was not conducted under 
GLP requirements. No data were presented for evaluation. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were not provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary 
Medicines Authority. However, this document has undergone critical scientific 
analysis and been modified as appropriate. 
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Report: 
Title: 
Test Substance: 
Laboratory: 

Sponsor: 

Report No.: 
Document No.: 
Study 
Duration: 
Guidelines: 

GLP/OA 

Preliminary Note 

Subchronic Oral Dog Toxicity Study (2006) / Page 3 of 6 
OPPTS 870.3150/ DACO4.3.8/ OECD 409 

KHA 5.3.1/03, Eigenberg, D.; 2, March 2006 
A 90-day subchronic toxicity feeding study in the Beagle dog 
AE 0317309: Pyrosulfatole- batch Op. 1-4, purity 95.7% w/w 
Bayer CropScience LP Toxicology 17745 South Metcalf Stilwell Kansas 
66085-9104 & Pathology Associates Division Charles River Laboratories 
Inc 9584 Marion Ridge Drive Kansas City, MO 64137 
Bayer CropScience LP, 2 T.W. Alexander Drive, Research Triangle Park, 
NC27709 
201019-1 
M-268108-01-1 

28 July 2003 to 26 August 2003 (Report revised 2 March 2006) 

US EPA Health Effects Test Guidelines, OPPTS 870.3150 (1998), OECD 
Guidelines for Testing of Chemicals, Section 4, Guideline 409, 
September 1998, JMAFF, Ref No 12 Nousan No 8147, November 2000 
No/No (study was prematurely terminated after 29 days) 

This study was not continued past the 29th day because of excess toxicity. 

Materials and Methods 

Com oil, at 1 % by weight of the diet and acetone, were used as vehicle to suspend the test 
substance which was then mixed in the diet to achieve concentrations of test substance of 
0, 1 500, 9000 and 18000 ppm. It was intended to administer the test substance in diet 
for 90 days but the study was terminated after 29 days. 

The rationale for the selection of this concentration range is discussed at the end of this 
evaluation report. 

The proposed methodology for this study was that undertaken in the 90 day dog study 
(KHA 5.3.3/01, Document M-257679-01-1). The following description is to be read in 
the knowledge that this study ceased at day 29. All feed mixtures were prepared weekly 
and stored under freezer conditions at minus 23°C until used. A sample of each batch of 
food mixed was taken and retained in a freezer until the study was complete. The 
homogeneity of the test substance and its stability in food at room temperature for 7 days 
and freezer temperature for 28 days were determined analytically. The concentration of 
the active ingredient in the food was determined for study weeks 1, 2, 3, 7, 11 and 15. 

Each treatment group contained 4 male and 4 female beagle dogs, which were 
approximately 4-6 months old at the start of the treatment period. Their body weight 
range for each sex was not specified. The dogs were acclimatized to the conditions of the 
study for two weeks prior to the start. In this period, food was available ad libitum. 
Dogs were housed separately in stainless steel runs. Only healthy dogs, free of signs 
were placed on study. Dogs were exercised in stainless steel runs for 15 minutes twice 
weekly. Tap water was available ad libitum. 

Clinical signs were monitored at least twice daily. Body weights were measured on a 
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weekly basis, and food consumption was to be determined daily, with food made 
available to the dogs for 3-6 hours each day. Ophthalmological examinations were 
conducted prior to the first day of dosing and just prior to the end of the study. 

Blood was collected from fasted dogs via jugular venipuncture prior to the beginning of 
the study and again in weeks 4, 8, and 13 for clinical chemistry and hematology 
determinations. The period of urine collection was 24 hours. At the end of the study, the 
dogs were to be euthanized by intravenous injection of a standard euthanasia solution, 
and subjected to gross necropsy. 

Haematological parameters examined were: 

Haematocrit, erythrocyte count, leukocyte count, leukocyte differential count, 
haemoglobin, mean corpuscular haemoglobin, mean corpuscular haemoglobin 
concentration, mean corpuscular volume, platelet count, reticulocyte count, red blood cell 
distribution width, hemoglobin distribution width, activated partial thromboplastin time 
and prothrombin time. 

Clinical chemistry parameters examined were: 

Electrolytes: calcium, chloride, phosphorous, potassium and sodium 

Enzymes: alkaline phosphatase, creatine phosphokinase, lactic acid dehydrogenase, 
alanine aminotransferase, aspartate aminotransferase gamma glutamyl transferase and 
glutamate dehydrogenase. 

Other: albumin, creatinine, urea nitrogen, total cholesterol, globulins, glucose, total 
bilirubin, total protein, triglycerides, uric acid and bile acids. 

Urinalysis parameters examined were: 

Appearance, glucose, volume, ketones, specific gravity/osmolality, bilirubin, pH, blood, 
sediment (microscopic), nitrate, protein, urobilinogen urine creatinine (24 hour), 
leucocytes. 

A complete gross examination was performed on all dogs. The necropsy consisted of a 
systematic gross examination of each dog's general physical condition, body orifices, 
external and internal organs and tissues. 

Adrenal ·gland, aorta (thoracic), bone (rib), bone marrow, brain (multiple sections), 
epididymides, oesophagus, eyes (retina and optic nerve), lachrymal gland*, gallbladder, 
heart, intestine ( duodenum, jejunum, ileum, caecum, colon, rectum), kidney larynx, liver, 
lung, lymph nodes, mammary gland, nasal cavities*, nasopharynx, ovaries, pancreas, 
peripheral nerve, pituitary gland, prostate gland, sciatic nerve, seminal vesicle, skeletal 
muscle*, skin, spinal cord (three levels), spleen, stomach, salivary glands, testes, thymus, 
thyroid gland ( with parathyroid glands), tongue*, trachea, urinary bladder, ureter, uterus 
(including cervix), vagina and all gross lesions and masses. 

All of these organs and tissues were examined histologically except those marked with an 
asterisk. 

Statistical significance was determined at p < 0.05 for all tests with the exception of 
Bartlett's test, in which a probability value ofp < 0.001 was used. If the data was 
homogeneous, an ANOVA was performed followed by Student's t-test on parameters 
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showing a significant effect by ANOVA. If the data were non-homogeneous, a Kruskal
Wallis ANOV A was performed followed by the Mann-Whitney U-test to identify 
statistical significance between group~ .. Frequency data, examined statistically, were 
initially analysed by a Chi-Square procedure. If there was statistical significance using 
the Chi-square test, each treatment group was compared to the control group using a 
Fisher's Exact test. 

Findings 

Other than that discussed below, no results were provided 

The stability and homogeneity of the test substance in the diet was not reported. The 
mean intake oftest substance over the duration of the study in mg/kg bw/day for each 
concentration of test substance was not calculated. 

Mortalities: One male dog at 9000 ppm was euthanized for humane reasons on study day 
23, while two males at 18000 ppm were euthanized on study day 28 in moribund 
condition. 

The remainder of the dogs was euthanized on study day 29 because of urinalysis findings 
and the likelihood of urinary tract findings in the dogs unaffected to that point. 

Clinical signs: Red urine was noted in the urine of some male dogs in the 9000 ppm and 
18000 ppm treatment groups. In the three males sacrificed prior to the termination of the 
study, decreased activity, reduced food consumption, and lethargy were noted. 

Ophthalmological examination: There were no treatment related ophthalmological 
findings. 

Body weight: The 9000 ppm male sacrificed on day 23 lost 605 g during the study. One 
of the 18 000 ppm males sacrificed on day 28 lost 694 g prior to sacrifice. Other than 
these two dogs, there were no effects on body weight. 

Food consumption: With the exception of the three dogs sacrificed early, there was no 
effect on food consumption. The 9000 ppm male stopped eating on day 14 prior to 
sacrifice on day 23. One of the 18000 ppm males ate 1-10 g of food on study days 12-14, 
and showed markedly decreased food consumption on study days 22, 23, and 25-27. The 
other 18000 pm male showed markedly decreased food consumption on study days 22, 
23, and 25-27. 

Haematology: There was no effect on haematological parameters in either males or 
females. 

Clinical chemistry: There were no effects on clinical chemistry parameters noted in 
females at any dose level. In males, on study day 18, urea was statistically significantly 
increased at 18 000 ppm. 

Urinalysis: In all male treatment groups, blood in the urine was statistically significantly 
increased on study day 24. Urinary protein was significantly elevated in males at 9 000 
and 18000 ppm as a result of the urinary protein elevation in the 1 and 2 dogs that were 
euthanized early at these concentrations. One female at 9 000 ppm also showed 
increased urinary protein. 
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Macroscopic findings: The 9000 ppm dog euthanized on study day 23, was found to be 
dehydrated and to have multiple yellow calculi in the urethra, bloody urine in the bladder, 
bilateral enlarged kidneys, bilateral moderate renal pelvis dilatation, and other urinary 
tract findings. One of the 18000 ppm males sacrificed on study day 28 was found to have 
yellow calculi in the urethra, bilateral dark red kidney capsule with haemorrhage in the 
subcapsule, bilateral moderate renal pelvis dilatation, bilateral dark 
gray/discolored/necrotic renal pelvis, and discolored/dark red urinary bladder with very 
thick wall. The other 18000 ppm male was found to have multiple calculi in the urinary 
bladder, bilateral marked dilated renal pelvis, bilateral dilated ureter, bloody urine in the 
bladder, and urinary bladder with very thick wall. There were no gross observations in 
non-moribund dogs. 

Conclusions 

The dietary administration of test substance to male beagle dogs produced precipitation 
of test substance in the urinary tract, with the precipitate forming into urinary tract stones. 
The moribundity, clinical signs, and necropsy findings in the moribund dogs were clearly 
due to the presence of these urinary tract stones. 
On the basis of the incomplete data set for this study, no NOEL could be established. 

Comment 

The nominal concentrations chosen for this study were O ( concurrent vehicle control) 
1500, 9000, and 18000 ppm (4/sex/dose) of technical grade test substance mixed with 
dog ration. Selection of these concentration levels was based on a 28 day toxicity study 
in the Beagle dog (KHA 5.3.1/10, Document M-1022922-01-2), which used 
concentrations of 0, 5000, 13000 and 26000 ppm for 28 days (3/sex/dose). 

Based on the findings of the 28 day toxicity study in dogs, the low-dose (500 ppm) was 
expected to establish the NOEL; the next dose (9000 ppm) was expected to demonstrate 
an intermediate level of toxicity, and the high dose 18000 ppm) was expected to be a 
maximum-tolerated (MTD) dose, without threatening survival. 

The severity of many of the outcomes in the prematurely ended 90 day study was not 
expected. 
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TXR#: 0054227 

DATA EVALUATION RECORD 

STUDY TYPE: 90-Day Oral Toxicity - [ dog]; 
OPPTS 870.3150 [§82-2] (nonrodent); OECD 409. 

PC CODE: 000692 

TEST MATERIAL (PURITY}: AE 0317309 (95.7% w/w a.i.) 

SYNONYMS: Pyrasulfatole technical 

DP BARCODE: D335563 

CITATION: Eigenberg, D. (2005). Technical grade AE0317309 A 90-day subchronic 
toxicity feeding study in the dog. Bayer CropScience LP Toxicology, 
Stilwell, KS, 66085-9104, and Pathology Associates Division of Clarles 
River Laboratories, Inc., Marion, Mo: 64137. Study No.: 03-S76-UG, 
August 30, 2005. MRID 46801902. Unpublished. 

SPONSOR: Bayer CropScience LP, Research Triangle Park, NC 27709 

EXECUTIVE SUMMARY: 

In a 90-day oral toxicity study (MRID 46801902), AE 0317309 (95.7% w/w a.i., batch 
Op:1-4) was administered in the diet to groups of 4 Beagle dogs/sex/dose at dose levels 
of 0, 100, 500, or 1000 ppm ( equivalent to 0/0, 3/3, 17 /17 and 40/33 mg/kg bw/day in 
male/female dogs, respectively) for a period of90 days. 

There were no compound-related effects on mortality, clinical signs, body weight, food 
and water consumption, hematology, clinical chemistry, urinalysis, gross pathology and 
microscopic pathology. 

The LOAEL was not established. The NOAEL is 40 mg/kg bw/day for males and 
33 mg/kg bw/day for females. 

This 90-day oral toxicity study in the dog is acceptable/guideline and satisfies the 
guideline requirement for a 90-day oral toxicity study (OPPTS 870.3150 OECD 409) in 
dogs. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, Flagging Statement, and 
Data Confidentiality statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
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Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary 
Medicines Authority. However, this document has undergone critical scientific 
analysis and been modified as appropriate. 

/ 
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GLP/QA 

Subchronic (90-day) Oral Dog Toxicity Study (2005) I Page 3 of 5 
OPPTS 870.3150/ DACO 4.3.8/ OECD 409 

KHA 5.3.3/01, Eigenberg, D. A.; 30, August 2005 
A 90-day subchronic toxicity feeding study in the Beagle dog 
AE 0317309: Pyrosulfatole - batch Op. 1-4, purity 95. 7% w/w 
Bayer CropScience LP Toxicology 17745 South Metcalf Stilwell Kansas 
66085-9104 & Pathology Associates Division Charles River Laboratories 
Inc 9584 Marion Ridge Drive Kansas City, MO 64137 
201210 
M-257679-01-1 

11 November 2003 to 18 February 2004 

US EPA Health Effects Test Guidelines, OPPTS 870.3150 (1998), OECD 
Guidelines for Testing of Chemicals, Section 4, Guideline 409, 
September 1998, JMAFF, Ref No 12 Nousan No 8147, November 2000 
Yes 

Materials and Methods 

Com oil, at 1 % by weight of the diet and acetone, were used as vehicle to suspend the test 
substance which was then mixed in the diet (Purina Certified Canine Diet_Etts 5006-3) to 
achieve concentrations of test substance of 0, 100, 500, and 1000 ppm ( equivalent to 0/0, 
3/3, 17/17 and 40/33 mg/kg bw/day in male/female dogs, respectively). 

The selection of the concentrations of test substance used in this study was based on the 
findings of a 90 day dog study (KHA 5.3.1103, Report No 201019-1, Document M-
063774-01-2) which used concentrations in diet of 0, 1500, 9000 and 18000 ppm and was 
terminated on study day 29 due to excessive toxicity. In this study, one mid-dose group 
dog was euthanized on study day 23 due to a lack of food intake starting on study day 14 
and lethargy, despite supplementation with canned dog food and vitamins. In addition, 
on study day 28, two high-dose group dogs were euthanized in moribund condition. The 
gross necropsy of these dogs revealed treatment related lesions of the urinary tract. In the 
low dose group, there was an increase in blood observed in the urine of males and 
females, indicating possible urinary tract lesions. 

All feed mixtures were prepared weekly and stored at minus 23°C until used. A sample 
of each batch of food mixed was taken and retained in a freezer until the study was 
complete. The homogeneity of the test substance and its stability in food at room 
temperature for 7 days and freezer temperature for 28 days were determined. The 
concentration of the test material in the food was determined for study weeks 1, 2, 3, 7, 
11 and 15. 

· Each treatment group contained 4 male and 4 female beagle dogs obtained from Marshall 
Farms USA, Inc., North Rose, New York, which were approximately 6-7 months old at 
the start of the treatment period. This corresponded to body weights of 5. 9-7. 7 kg for 
males and 5.1-6.8 kg for females. The dogs were acclimatized to the conditions of the 
study (temperature: 64-84°F; humidity: 30-70%; air changes: 10/hr; photo period: 12 hr 
on/12 hr off) for two weeks prior to the start. In this period, food was available ad 
libitum. Dogs were housed separately in stainless steel runs. Tap water was available ad 
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Clinical signs were monitored at least twice daily. Body weights were measured on a 
weekly basis, and food consumption was determined daily, with food made available to 
the dogs for 3-6 h each day. Ophthalmoscopic examinations were conducted prior to the 
first day of dosing and just prior to the end of the study. 

Blood and urine were collected from fasted dogs prior to the beginning of the study and 
again in weeks 4, 8, and 13 for clinical chemistry, hematology determinations and 
urinalysis. Urine was collected over a 24 h period. The blood was collected by jugular 
venipuncture. 

Haematological parameters examined were, Hct, RBC, Hct, RBC, WBC, leukocyte 
differential count, Hb, MCH, MCHC, MCV, platelet count, reticulocyte count, red blood 
cell distribution width, hemoglobin distribution width, activated partial thromboplastin 
time and prothrombin time. Clinical chemistry parameters examined were, electrolytes: 
calcium, chloride, phosphorous, potassium and sodium levels, AP, creatine 
phosphokinase, LDH, ALT, AST, gamma glutamyl transferase and glutamate 
dehydrogenase activities, and albumin, creatinine, urea nitrogen, total cholesterol, 
globulins, glucose, total bilirubin, total protein, triglycerides, uric acid and bile acid 
levels. 

Urinalysis parameters examined were: appearance, glucose, volume, ketones, specific 
gravity/osmolality, bilirubin, pH, blood, sediment (microscopic), nitrate, protein, 
urobilinogen urine creatinine (24 h) and leucocytes. 

At the end of the study, the dogs were euthanized by intravenous injection of a standard 
euthanasia solution (FatalPlus), and subjected to gross necropsy. 

All of the following organs and tissues were examined histologically except those marked 
with an asterisk: adrenal gland, aorta (thoracic), bone (rib), bone marrow, brain (multiple 
sections), epididymides, oesophagus, eyes (retina and optic nerve), lachrymal gland*, 
gallbladder, heart, intestine ( duodenum, jejunum, ileum, caecum, colon, rectum), kidney 
larynx, liver, lung, lymph nodes, mammary gland, nasal cavities*, nasopharynx, ovaries, 
pancreas, peripheral nerve, pituitary gland, prostate gland, sciatic nerve, seminal vesicle, 
skeletal muscle*, skin, spinal cord ( three levels), spleen, stomach, salivary glands, testes, 
thymus, thyroid gland (with parathyroid glands), tongue*, trachea, urinary bladder, 
ureter, uterus (including cervix), vagina and all gross lesions and masses. 

Statistical significance was determined at p < 0.05 for all tests with the exception of 
Bartlett's test, in which a probability value of p < 0.001 was used. If the data was 
homogeneous, an ANOV A was performed followed by Student's t-test on parameters 
showing a significant effect by ANOVA. If the data were non-homogeneous, a Kruskal
Wallis ANOVA was performed followed by the Mann-Whitney U-test to identify 
statistical significance between group_s. Frequency data, examined statistically, were 
initially analysed by a Chi-Square procedure. If there was statistical significance using 
the Chi-square test, each treatment group was compared to the control group using a 
Fisher's Exact test. 

Findings 
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The test substance was found to be homogeneously distributed in the food and was stable 
at both room and freezer conditions. The analytically determined mean concentrations 
ranged from 96 to 100% of the nominal concentrations. 

The mean intake oftest substance in mg/kg bw/day calculated using the analytical 
concentrations oftest substance in the food were 0, 3, 17, and 40 mg/kg bw/day for males 
and 0, 3, 17, and 33 mg/kg bw/day for females. 

Mortalities: No dogs died or were sacrificed early during this study. 

Clinical signs: There were no treatment related clinical signs in either males or females. 
There were no ophthalmoscopic findings attributable to treatment. 

Food consumption & body weight: There was no treatment related effect. 

Hematology, clinical chemistry, urinalysis, organ weights, pathology: There were no 
treatment related effects on any of these parameters. 

Conclusions 

In the absence of any findings, the NOEL for this study was the highest concentration of 
the test substance tested, 1000 ppm, (40 mg/kg bw/day in males and 33 mg/kg bw/day in 
females). 

The reason for the selection of the highest dose as < 1500 ppm was explained but the 
actual choice for the highest dose (1000 ppm concentration in diet) did not induce any 
treatment related effects and was therefore too low (OECD Test Guideline 409). The 
dose range 1000-1500 ppm concentration was apparently not explored for its capacity to 
induce toxicity. The dose range used was not therefore suitable for establishing a NOEL 
orNOAEL. 

The NOAEL established by the study authors was 1000 ppm (40 and 33 mg/kg bw day 
for males and females respectively). 
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DATA EVALUATION RECORD 

STUDY TYPE: 90-Day Oral Toxicity- [rat]; 
OPPTS 870.3100 [§82-1] (rodent); OECD 408. 

PC CODE: 000692 

TEST MATERIAL (PURITY): AE 0317309 (97.4% w/w a.i.) 

SYNONYMS: Pyrasulfatole 

DP BARCODE: D335563 

CITATION: Langrand-Lerche, C. (2003). AE0317309 90-day toxicity study in the rat 
by dietary administration. Bayer CropScience 355, rue Dostoievski, BP 
153, F-06903 Sophia Antipolis Cedex, Laboratory Study No.: SA02017, 
July 30, 2005. MRID 46801842. Unpublished. 

SPONSOR: Bayer AG, Bayer CropScience AG, Alfred Nobel Str. 50, Monheim, 
Germany 

EXECUTIVE SUMMARY: 

In a 90-day oral toxicity study (MRID 46801842), AE 0317309 (97.4% w/w a.i., batch 
H2235) was administered in the diet to groups of 10 Rj:WI(IOPS HAN) Wistar rats 
rats/sex/dose at dose levels of 0, 2, 30, 1000, 7000 and 12000 ppm (equivalent to 0.0, 
0.13, 1.96, 66,454, and 830 mg/kg bw/day for males and 0.0, 0.15, 2.32, 77, 537 and 956 
mg/kg bw/day in females) for a period of90 days. 

No abnormalities were detected during the neurotoxicity assessment and there were no 
treatment related effects on hematological parameters. 

At 12000 ppm, six male and one female were either sacrificed for humane reasons or 
were found dead during the treatment period. The group was terminated at week 11 due 
to excessive toxicity. At 7000 ppm, two males were found dead or were sacrificed for 
humane reasons during the treatment period. Treatment related clinical signs were 
observed in a large number of rats at 7000 and 12000 ppm and consisted of intensely 
yellow colored urine associated on a few occasions with soiled anogenital area, soiled 
fur, piloerection, general pallor and wasted appearance. Other clinical signs noted 
included: few or no feces, cold to touch, reduced motor activity, labored respiration, 
hunched posture, increased salivation and soiling around the mouth. White areas on eyes 
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were noted in two males at 7000 ppm and in one male and four females at 12000 ppm. 
At 1000 ppm, yellow coloured urine was noted in all males on a few days and one female 
presented a white area on the eyes. 

At 12000 ppm, a reduction in mean body weight gain of 70% was recorded in males 
during the first week of exposure. At this dose level, the depressions in body weight gain 
ranged from 11.5 to 56% over days 22 to 70. In females at 7000 ppm and 12000 ppm, 
the depressions in mean body weight gain were 12.5 and 15.6%, respectively, relative to 
controls at the end of the 90 day period. At 12000 ppm food consumption in males was 
lower than control values throughout the study. In females at 12000, the mean food 
consumption was lower than control value on the first week of treatment only (reduction 
of 28%) without reaching statistical significance. At 7000 ppm, a reduction of food 
consumption was noted during the first week in males (28%) and females (15%), the 
difference with controls reaching statistical significance in males only. Very slight 
reductions thereafter were also observed in both sexes but were not statistically 
significant. 

Neovascularization of the cornea and characteristic "snowflake" corneal opacities were 
noted at 7000 and 12000 ppm in males, and at 1000, 7000, and 12000 ppm in females. 

In males, bilirubin, AST and ALT, urea, and creatinine were increased (but not 
statistically significantly) at 7000 ppm. Cholesterol was statistically significantly 
(p~0.01) increased in males at 1000 ppm (45%) and 7000 ppm (51 %). Triglycerides 
were statistically significantly (p~0.01) increased in males at 1000 ppm (112%) and 7000 
ppm (68%). Ketone levels were increased from 1000 ppm in both males and females. 
This is likely due to detection of the diketone structure of the test substance itself, as the 
vast majority of the parent molecule is excreted in the urine unchanged. There was an 
increased incidence of occult blood, erythrocytes, leukocytes, and epithelial cells in the 
urine in both males and females at 7000 ppm and in females at 12000 ppm (males in the 
12000 ppm group did not survive until the end of the study and urine was therefore not 
collected). 

At 1000 ppm and 7000 ppm, the relative liver to body weight in males was statistically 
significantly increased by 22 and 26% respectively. At 1000 ppm and 7000 ppm, relative 
kidney to body weight in males was increased 3.5 and 38.6%, respectively, the latter 
increase being statistically significant. For females relative liver weight was increased 
8.7, 13 and 8.7% at 1000, 7000 and 12000 ppm and relative kidney weight was increased 
8, 25.4 and 30%, respectively. 

At 7000 ppm and 12000 ppm, abnormal shape of the kidneys, mottled kidneys, dilation 
of and gritty content in the renal pelvis, gritty content, distension of the urinary bladder, 
and gritty content of the ureters, and enlarged livers were observed in males and females. 
Livers were enlarged in 3/10 males at 1000 ppm. Prominent lobulation was noted in 1/7 
male at 7000 ppm and in 2/10 males at 1000 ppm. The thyroid gland was enlarged in one 
male at 1000 ppm. 
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The 12000 ppm group was terminated early at 11 weeks and tissues from animals in this 
group were not microscopically examined. Histological changes associated with the 
presence of calculi (urolithiasis) were found in the kidneys/urinary bladder/ureters in 4/8 
males and 6/10 females at 7000ppm. Associated histological changes included: 
pelvic dilatation (unilateral or bilateral), urinary epithelial hyperplasia (pelvis, urinary 
bladder and ureters), interstitial fibrosis of the urinary tract, cystitis and Ureteritis. Slight 
to moderate diffuse centrilobular hepatocellular hypertrophy was observed in 
6/7 males at 7000 ppm, in 9/10 males at 1000 ppm and in 1/10 female at 7000 ppm. In 
females, a periportal vacuolation was found in 8/10 animals at 7000 ppm and 3/10 
animals at 1000 ppm. 

The LOAEL is 1000 ppm (77 mg/kg bw/day) in females based on neovascularization 
of the cornea and "snowflake" corneal opacity; and 7000 ppm (454 mg/kg bw/day) 
in males based on mortality, neovascularization of the cornea and "snowflake" 
corneal opacity, and histopathology in the kidney, urinary bladder, thyroid, and 
ureters. The NOAEL is 30 ppm (2.32 mg/kg bw/day) in females and 1000 ppm (66 
mg/kg bw/day) in males. 

This 90-day oral toxicity study in the rat is acceptable (guideline) and satisfies the 
guideline requirement for a 90-day oral toxicity study (OPPTS 870.3100; OECD 408) in 
the rat. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, Flagging, and Data 
Confidentiality statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary 
Medicines Authority. However, this document has undergone critical scientific 
analysis and been modified as appropriate. 
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KHA 5.3.2/01, Lamrrand-Lerche, C.; 30, July 2003 
90-day toxicity study in the rat by dietary administration 
AE 0317309: Pyrosulfatole - batch H2235, purity 97.4% w/w 
Bayer CropScience, 355, rue Dostoievski, BP 153, F-06903 Sophia 
Antipolis Cedex 
SA02017 
M-102924-01-2 

13 February to 24 May 2002 

O.E.C.D. 408 (1998); E.E.C. directive 92/69 - Annex V - Method B26 
(1992); US E.P.A. OPPTS 870.3100 (August, 1998) 
M.A.F.F. In Japan 59 NohSan No. 4200 (1985) 
Yes 

Materials and Methods 

Test substance was ground to a fine powder and incorporated into rodent diet by dry 
mixing to provide the required concentrations. Diets were prepared every three weeks. 
When not in use they were stored below minus 15°C. The stability of the test substance 
in the diet was demonstrated before the start of the study at concentrations of 2 and 15000 
ppm for a time which covered the period of storage and usage in the study. 

The homogeneity of the test substance in the diet was determined on the first preparation 
the lowest and highest concentrations. Dietary levels of the test substance were 
determined for each concentration in each dietary preparation. 

One hundred and fifty (75 male and 75 female) Rj:WI(IOPS HAN) Wistar rats obtained 
from R. Janvier, Le Genest St Isle, France, were acclimatized to laboratory conditions 
(temperature: 20-24°C; humidity: 40-70%; air changes: 15/hr; photo period: 12 hr on/12 
hr off) for 7 days prior to treatment and were 6-7 weeks old at the beginning of treatment. 
One hundred and twenty rats were selected ( 60 male rats weighed 191-215 g and 60 
females 160-187 g) to be within 20% of the mean body weight for each sex on study day 
1. Rats were randomly assigned to six groups of 20 (IO/sex) and fed treated diet at 0, 2, 
30, 1000, 7000 and 12000 ppm for 90 days. The mean achieved dosage intake per sex 
per group (mg/kg bw/day) was calculated on a weekly basis. 

Rats were housed individually in wire cages throughout the study period. Cage-side 
observations were conducted twice daily on weekdays and once daily on weekends and 
public holidays, while detailed clinical examinations were conducted at least weekly 
during the study. 

Neurological (grasping, righting, corneal, papillary, auditory startle and head shaking 
reflex) examinations were carried out pretest and during the twelfth week of the study. 
Body weights were measured during acclimatization, on the first day of the feeding 
period, and weekly for the remainder of the study. Food consumption was measured on a 
weekly basis. Ophthalmoscopic examinations were carried out prior to the start of the 
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study and in weeks 2, 4, 8, and 12. Blood was collected by puncture of the retro-orbital 
venous plexus on study days 91, 92, 93, 94 prior to sacrifice for haematology and clot 
activator for clinical chemistry, and on sodium citrate for coagulation parameters. Rats 
were fasted overnight and anaesthetized by inhalation of isoflurane prior to bleeding. 

RBC, Hb, Hct, MCV, MCH, MCHC, WBC, differential cell and platelets were assayed. 
A blood smear was prepared and stained with Wright stain. Prothrombin time was 
assayed. Any significant change in the general appearance of the plasma and the serum 
was recorded. The following clinical chemistry parameters were determined: total 
bilirubin, glucose, urea, creatinine, total cholesterol, total protein, albumin, triglycerides, 
chloride, sodium, potassium, calcium, and inorganic phosphorus concentrations were 
assayed. AST, ALT, AP and GGT activities were assayed. 

On study days 85, 86 or 87, in the morning, overnight urine samples were collected from 
all rats. An approximately equal number of rats randomly distributed amongst all groups 
were sampled on each day. Food and water were not accessible during urine collection. 

Any significant change in the general appearance of the urine was recorded, and the 
following parameters were determined: quantitative parameters (urinary volume, and 
pH), semi-quantitative parameters (glucose, bilirubin, ketone bodies, occult blood, 
protein and urobilinogen) and microscopic examination of the sediment (presence of 
RBC, WBC, epithelial cells, bacteria, casts and crystals). 

On study Days 91, 92, 93 or 94, all surviving rats from all groups were sacrificed by 
exsanguination under deep anaesthesia (pentobarbital, intraperitoneal injection of 
approximately 60 mg/kg body weight). An approximately equal number ofrats randomly 
distributed amongst all groups were sampled on each day. Rats were fasted overnight 
prior to sacrifice. All rats, either found dead or killed for humane reasons, were 
necropsied. The necropsy included the examination of all major organs, tissues and body 
cavities. Macroscopic abnormalities were recorded and sampled. Adrenal gland, brain, 
epididymis, heart, kidney, liver, ovary, pituitary gland, prostate gland, spleen, testis, 
thymus, thyroid gland (with parathyroid) and uterus (including cervix) were weighed 
fresh at scheduled sacrifice only. Paired organs were weighed together. 

The following organs or tissues were sampled for pathological examination: adrenal 
gland, aorta, articular surface (femoro-tibial), bone (sternum), bone marrow (sternum) 
brain, epididymis, oesophagus, eye and optic nerve, exorbital lachrymal gland, 
gallbladder, heart, Harderian (lachrymal) gland, intestine ( duodenum, jejunum, ileum, 
caecum, colon, rectum), kidney larynx/pharynx, liver, lung, lymph nodes (submaxillary, 
mesenteric ), mammary gland, nasal cavities, ovary, pancreas, pituitary gland, prostate 
gland, sciatic nerve, seminal vesicle, skeletal muscle, skin, (cervical, thoracic, lumbar), 
spleen, stomach, submaxillary (salivary gland), testis, thymus, thyroid gland (with 
parathyroid gland), tongue, trachea, urinary bladder, uterus (including cervix) and vagina. 
A bone marrow smear was prepared from a rib, stained with May-Grunwald Giemsa, but 
not examined. Samples were fixed by immersion in 10% neutral buffered formalin with 
the exception of the eye, optic nerve, epididymis and testis that were fixed in Davidson's 
fixative. All the above mentioned samples, with the exception oflarynx/pharynx, nasal 
cavities and exorbital gland were embedded in paraffin wax. Histological sections, 
stained with hematoxylin and eosin, were prepared for all organs from all rats ( except 
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Group 2, 2 ppm). Sections from significant gross findings observed at necropsy were 
prepared :from all rats. 

Histopathological examinations were performed on all rats, either found dead or killed 
for humane reasons, in the control and Groups 3, 4 and 5. Liver, thyroid gland, lung, 
kidney, urinary bladder and significant macroscopic findings of all the rats in the study 
were also examined ( except Groups 2 and 6). 

Mean and standard deviations and statistical analyses were calculated for the following 
variables for each sex separately for each group: body weight, food consumption, 
haematology, clinical chemistry, quantitative urinalysis and organ weight parameters. 

Findings 

All results for homogeneity and concentration were within a range of 90 to 105% of the 
nominal concentration. All values were therefore within the target range of 85 to 115% 
of the nominal concentration. The test substance was found to be stable in the rodent diet 
at concentrations of 2 and 15000 ppm over a 82 days or 95 days period respectively at 
room temperature. 

The mean achieved dosage intakes oftest substance were 0.0, 0.13, 1.96, 66,454, and 
830 mg/kg bw/day for males and 0.0, 0.15, 2.32, 77, 537, and 956 mg/kg bw/day in 
females. 

Mortalities: There were no mortalities in the groups receiving 0, 2, 30, or 1000 ppm test 
substance. At 7000 ppm, one male was found dead on day 8, one male was sacrificed for 
humane reasons on day 70, and one male was killed for humane reasons on day 83. At 
12000 ppm, one female was sacrificed on day 13 for humane reasons. Four males in this 
treatment group were found dead on days 15, 41, 45, and 72, and two males were killed 
for humane reasons on days 43 and 64, prior to unscheduled termination of this treatment 
group in males on day 72. 

Clinical signs: 

Two males at 7000 ppm and 6 males and one female at 12000 ppm were found dead or 
killed for humane reasons during the dosing period. Clinical signs observed in these rats 
consisted of intense yellow coloured urine, piloerection, soiled fur, general pallor, wasted 
appearance and/or no faeces. Treatment related clinical signs were observed in a large 
number of rats at 7000 and 12000 ppm in both sexes. The signs extended over a period 
of time and consisted of intensely yellow coloured urine associated on a few occasions 
with soiled anogenital area. Other treatment related clinical signs noted on less occasions 
were: few or no faeces, wasted appearance, cold to touch, piloerection, reduced motor 
activity, laboured respiration, hunched posture, increased salivation and soiling around 
the mouth. White areas on eyes were noted two males at 7000 ppm and in one male and 
four females at 12000 ppm. At 1000 ppm, yellow coloured urine was also noted for all 
males on a few days and one female presented a white area on eyes. No treatment related 
clinical signs were noted at 2 or 30 ppm. 
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No abnormalities were detected during the neurotoxicity assessment. At 12000 ppm, one 
female had no pupillary reflex; this finding was probably a consequence of corneal 
opacity. 

Body weight and body weight gain: Mean body weight gain was less than that of controls 
in both males and females at concentrations at and above 7000 ppm. At 12000 ppm, a 
reduction in mean body weight gain of 70% was recorded in males during the first week 
of exposure. At this concentration, the depressions in body weight gain ranged from 11.5 
to 56% over days 22 to 70. These decreases in mean body weight gain were significantly 
different from controls (p < 0.01) at all time points from day 8 to 70. In females at 7000 
ppm and 12000 ppm, the depressions in mean body weight gain were 12.5 and 15.6% 
respectively, relative to controls at the end of the 90 day period. Body weight and body 
weight gain data are given in the following table. 

Data on body weight and body weight gain1 

Dose (ppm) 
Endpoint Study week 0 2 30 1000 7000 12000a 
Males 
Body weight, g 0 203±7 202±7 203±7 202±6 202±7 201±6 

13 517±49 510±26 532±37 524±56 489±36 ND 
Body wefaht _gain, g 314 308 329 323 287 ND 
% of control 100.0 98.1 104.8 102.9 91.4 ND 
Females 
Body weight, g 0 175±6 176±6 174±8 174±7 174±7 174±6 

13 303±9 306±19 301±22 301±20 286±14 281±25 
Body wei~t _gain, _g 128 130 127 127 112 108* 
% of control 100.0 101.6 99.2 · 99.2 87.5 84.4 

1- Data extracted from Table 2, pp. 50-4, and Table 3, pp. 55-59. 
ND = No data; ~ales in this group were sacrificed on humane grounds on day 72. *p < 0.05 

Food consumption: At 2, 30 and 1000 ppm food consumption was unaffected. 

At 7000 ppm, a reduction of food consumption was noted during the first week in both 
males (28%) and females (15%), the difference with controls reaching statistical 
significance in males only. Very slight reductions thereafter were also observed in both 
sexes but were not statistically significant. At 12000 ppm food consumption in males was 
lower than control values throughout the study. The largest reduction (29%) occurred in 
Week 1 and statistically significance was reached during several intervals from Days 1 to 
70. In females at 12000, the mean food consumption was lower than control value on the 
first week of treatment only (reduction of 28%) without reaching statistical significance. 

Ophthalmoscopy: Neovascularization of the cornea and/or characteristic "snowflake" 
corneal opacities were noted at 7000 and 12000 ppm in males, and 1000 ppm, 7000, and 
12000 ppm in females. 
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Data on neovascularization of the cornea and characteristic "snowflake" corneal 
·r i opac11es 

Dose (ppm) 
Endpoint 0 2 30 1000 7000 12000a 
Males 
Corneal Opacity 0/10 0/10 0/10 0/10 2/10 1/10 
"snowflake" 
N eovascularization 0/10 0/10 0/10 0/10 2/10 1/10 

Females 
Corneal opacity 0/10 0/10 0/10 1/10 1/10 4/10 
"snowflake" 
N eovascularization 0/10 0/10 0/10 1/10 0/10 3/10 

1 - Data extracted from pp. 45-49 of the study report. 

Haematology: There were no treatment related effects on hematological parameters at 
any dose. 

Clinical chemistry: In males, bilirubin, AST and ALT, urea, and creatinine were 
increased (but not statistically significantly so) at the dietary concentration of 7000 ppm, 
while cholesterol and triglycerides were statistically significantly increased at 1000 and 
7000 ppm. The increases in these parameters were not dose related. AP was decreased at 
1000 ppm and above when compared to controls. These parameters showed less 
divergence from control values in females. The relevant clinical chemistry parameters 
are shown in the following table. 

Selected clinical chemistry parameters in male and female ratsl 

Dose <nom) 
Endpoint 0 2 30 1000 7000 120003 

Males 
Bilirubin, 1.9±0.4 2.0±0.8 1.5±0.4 1.8±0.2 2.3±1.2 ND 
µmol/L 
AST, IU/L 54±13 88±93 55±15 56±21 110±146 ND 
ALT, IU/L 27±11 62±93 24±4 32±13 54±71 ND 
AP, IU/L 79±16 . 85±16 69±10 63±10* 63±17 ND 
Urea, 4.88±0.54 5.08±0.46 5.26±0.65 5.01±0.52 7.89±5.81 ND 
mmol/L 
Creatinine, 33±3 34±5 36±5 34±3 48±33 ND 
µmol/L 
Cholesterol, 1.82±0.34 2.14±0.51 1.94±0.50 2.64±0.65** 2.74±0.69** ND 
mmol/L 
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Triglycerides, 0.82±0.22 1.02±0.19 
mmol/L 
Females 
Bilirubin, 2.0±0.3 2.3±0.5 
µmol/L 
AST,W/L 49±7 48±6 
ALT, ill/L 22±5 23±5 
AP,W/L 48±9 43±8 
Urea, 5.33±0.67 5.19±0.98 
mmol/L 
Creatinine, 35±2 38±5 
µmol/L 
Cholesterol, 1.99±0.31 3.04±2.61 
mmol/L 
Triglycerides, 0.60±0.21 0.99±0.94 
mmol/L 
1-Data extracted from Table 7, pp. 74-76. 
ND=NoData; 

0.81±0.22 1.74±1.06** 

2.1±0.4 1.8±0.8 

54±14 55±10 
22±11 23±3 
46±11 47±8 

5.10±0.78 4.64±0.98 

37±3 34±4 

1.98±0.27 2.29±0.42 

0.63±0.21 0.91±0.46 

3Males in this group were sacrificed on humane grounds on day 72.; 
* p<0.05; ** p <0.01. 

1.38±0.42** ND 

2.0±0.4 1.8±0.3 

58±9 50±5 
22±7 24±6 

47±10 48±2 
6.00±1.35 7.98±5.70 

40±5 51±33 

2.39±0.23 2.59±0.49* 

0.81±0.22 0.69±0.20 

Urinalysis: In urinalysis, ketone levels were increased from 1000 ppm in both males and 
females. This is likely due to detection of the diketone structure of the test substance 
itself, as the vast majority of the parent molecule is excreted in the urine unchanged. 
There was an increased incidence of occult blood, erythrocytes, leukocytes, and epithelial 
cells in the urine in both males and females at 7000 ppm and in females at 12000 ppm 
(males in the 12000 ppm group did not survive until the end of the study and urine was 
therefore not collected). 

Organ weights: Mean absolute and relative liver weights were increased in both males 
and females at 1000 ppm concentration and above. At 1000 and 7000 ppm concentration 
in males, the relative liver to body weight in males was statistically significantly 
increased by 22 and 26% respectively. The respective increases for males of the relative 
kidney to body weight were 3.5 and 38.6%, the latter increase being statistically 
significant. 

For females the respective percentage increases at 1000, 7000 and 12000 ppm 
concentration in relative liver weight were 8.7, 13 and 8.7% (all statistically significant) 
and in relative kidney weight were 8, 25.4 and 30%. 

Liver and kidney weights are summarized in the following table. 

Mean absolute and relative liver and kidney weights1 

Parameter Dose (ppm) 

0 I 2 I 30 I 1000 I 7000 I 120003 

Males 
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Terminal 494.4±47.6 
body 
weiclit, g 
Liver 11.6±1.1 
weiclit, g 

Liver wt as 2.3±0.11 
% body wt 
Liver wt as 540±57.7 
% brain wt 
Kidney 2.82±0.29 
weiclit, g 
Kidney wt 0.57±0.03 
as% body 
wt 
Kidney wt 131.2±12.4 
as% brain 
wt 

Terminal 290.1±8.1 
body 
weiclit, g 

Liver 6.7±0.5 
weiclit, g 
Liver wt as 2.3±0.14 
%bodvwt 
Liver wt as 330±15.4 
% brain wt 
Kidney 1.81±0.11 
weiclit, g 
Kidney wt 0.63±0.05 
as% body 
wt 
Kidney wt 89.8±5.68 
as %-brain 
wt 
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489.6±24.4 510.2± 500.7±36.4 465.7±55.4 NDa 

11.7±0.9 12.1±1.4 14.2±1.7 13.4±1.6 ND 

2.4±0.17 2.4±0.20 2.8±0.22** 2.9±0.22** ND 

554±40.7 574±64.9 682±87.3** 646±106.4* ND 

2.66±0.27 2.83±0.22 2.95±0.33 3.59±0.57** ND 

0.54±0.03 0.55±0.03 0.59±0.04 0.79±0.20** ND 

126.0±8.66 134.9±14.7 142.2±18.4 172.2±25.7** ND 

Females 
293.6±19.8 288.1±22.2 287.4±20.0 272.0±12.4** 269.1±24.8 

6.9±0.8 6.9±0.8 7.3±0.7 7.1±0.5 6.9±0.5 

2.4±0.21 2.4±0.16 2.5±0.13** 2.6±0.14** 2.5±0.12* 

337±38.8 345±40.7 369±32.0* 370±28.4* 352±19.0 

1.89±0.18 1.83±0.11 1.96±0.17 2.16±0.76 2.22±0.75 

0.64±0.06 0.64±0.04 0.68±0.04 0.79±0.25* 0.82±0.31 

92.0±7.25 91.2±5.70 99.0±7.98 113.6±40.7* 113.2±38.5 

1-Data extracted from Table 11, pp. 94-102. 
ND= no data; aMales in this group were sacrificed on humane grounds on day 72; *p<0.05; **p<0.01. 

Macroscopic pathology: In male rats either found dead or sacrificed prior to the end of 
the study (3 at 7000 ppm and 10 at 12000 ppm), the principal cause of death was 
considered to be related to calculi in the urinary tract. Clearly treatment-related 
macroscopic findings seen in these rats included gritty content in and dilation of the renal 
pelvis, enlarged kidneys, pale or mottled color of the kidneys, and foci on the kidneys, 
and red or gritty content in the urinary bladder, distension of the urinary bladder, and red 
foci in the bladder, and enlarged liver. Other findings which are less clearly related to 
treatment included dilation, dark content, and black foci of the stomach, soiled fur, and 
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Treatment related macroscopic fmdings in male rats found dead or sacrificed prior 
to the end of the study1 

Dose 1ppm) 
Organ Finding 

0 2 30 1000 7000 12000 
N 0 0 0 0 3 

Kidney(s) Pelvic dilatation 0 0 0 0 1 
Obviously large 0 0 0 0 0 
Pale 0 0 0 0 0 
Mottled 0 0 0 0 0 
Focus(i), white 0 0 0 0 0 
Focus(i), red 0 0 0 0 1 
Pelvis: gritty content 0 0 0 0 0 

Liver Obviously large 0 0 0 0 0 
Stomach Dilatation 0 0 0 0 0 

Dark content 0 0 0 0 1 
Focus(i), black 0 0 0 0 1 

Urinary Red content 0 0 0 0 1 
bladder Gritty content 0 0 0 0 1 

Distended 0 0 0 0 1 
Focus(i), red 0 0 0 0 0 

External Soiled fur 0 0 0 0 1 
appearance 
Intestines Dark content 0 0 0 0 1 

I-Data extracted from Table 12, pp.103-107. 

In rats which survived to the end of the study, treatment-related macroscopic findings 
were seen beginning at 1000 ppm ( corneal opacity in one female) and above. In both 
males and females from 7000 ppm, these findings included corneal opacities, abnormal 
shape of the kidneys, mottled kidneys, dilation of and gritty content in the renal pelvis, 
gritty content and distension of the urinary bladder, and gritty content of the ureters. A 
few females at 7000 and 12000 ppm were noted with small kidneys, and one female at 
12000 ppm showed gritty content in the urethra. A few treatment related changes 
observed in final-sacrifice rats were within the urinary tract and the liver in both sexes, 
and the eyes and thyroid gland in males. Males had enlarged liver at 1000 ppm, with 
prominent lobulation at 1000 and 7000 ppm. One male had an enlarged thyroid at 1000 
ppm. 

Treatment related macroscopic fmdings in male and female rats at study 
termination1 

Dose (ppm) 

10 
9 
3 
2 
1 
1 
1 
6 
2 
1 
1 
3 
1 
9 
5 
1 
3 

1 

Organ Finding 
0 I 2 I 30 I 1000 I 1000 I 12000a 

Males 
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N 10 10 10 10 7 
Eye(s) Opacity 0 0 0 0 2 
Kidney(s) Abnormal shape 0 0 0 0 1 

Pelvic dilatation 0 1 0 0 2 
Mottled 0 0 0 0 2 
Pelvis: IDitty content 0 0 0 0 4 

Liver Obviously large 0 0 0 3 0 
Prominent lobulation 0 1 0 2 1 

Thyroid l!land Obviously large 0 0 0 1 0 
Urinary Gritty content 0 0 0 0 4 
bladder Distended 0 0 0 0 1 
Ureter(s) Gritty content 0 0 0 0 3 

Females 
N 10 10 10 10 10 

Eye(s) Opacity 0 0 0 1 0 
Kidney(s) Abnormal shape 0 0 0 0 2 

Pelvic dilatation 0 0 0 0 4 
Obviously small 0 0 0 0 2 
Mottled 0 0 0 0 1 
Pelvis: gritty 0 0 0 0 4 
content 

Urinary Gritty content 0 0 0 0 1 
bladder Distended 0 0 0 0 1 
Ureter(s) Gritty content 0 0 0 0 5 
Urethra Gritty content 0 0 0 0 0 
I-Data extracted from Table 12, pp.107-111. 
aMales in this group were sacrificed for humane reasons on study day 72. 

Microscopic pathology: According to the study author, the dose of 12000 ppm was 
above the Maximum Tolerated Dose in the rat and therefore, histopathological 
examinations were not conducted at this dose. Additionally, as 30 ppm was observed to 
be free of treatment related effects, histopathological examination was not conducted at 2 
ppm. 

The treatment related changes observed in final-sacrifice rats were within the urinary 
tract and the liver in both sexes, and the eyes and thyroid gland in males. The following 
tables summarize treatment related findings in males and females sacrificed at the end of 
study. The abnormalities noted at 30 ppm were not regarded as treatment related as they 
were single incidences. They were also noted in control females. 

Number of male rats showing microscopic fmdings following the administration of 
test substance in diet for 90 days1 

Organ 
Findin 0 30 
Number male rats in 10 10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9 
2 
2 
2 
2 
1 
4 

2 
1 
4 
1 

7000 
7 
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Eye(s) Keratitis, mixed cellular, 0 0 0 
focal, unilateral 

Liver Hepatocellular hypertrophy, 0 0 9 
centrilobular, diffuse 

Kidney(s) Urolithiasis, pelvis 0 0 0 
Urothelial hyperplasia, 0 0 1 
simple, diffuse 
Urothelial hyperplasia, 0 0 0 
simple, focal / multifocal 
Dilated renal pelvis, unilateral 0 1 2 
Dilated renal pelvis, bilateral 0 0 0 
Interstitial fibrosis, 0 0 0 
multifocal to diffuse 
Dilated tubules, cortical, 0 0 1 
focal / multifocal 

Urinary Urolithiasis 0 0 0 
bladder Urothelial hyperplasia, 0 0 0 

simple, multifocal to diffuse 
Thyroid Follicular cell hypertrophy/ 0 0 5 
gland hyperolasia, diffuse 

Loss of colloid, diffuse 0 1 9 
Ureter(s) Urolithiasis 0 0 0 

Urothelial hyperplasia, 0 0 0 
simple, diffuse 
Ureteritis, mixed cellular, diffuse 0 0 0 

I Data extracted from Table 13, pp. 112-125. 

Number of female rats showing microscopic findings following the administration of 
test substance in diet for 90 days1 

Organ Dose (ppm) 

2 

6 

1 
1 

4 

2 
2 
3 

3 

2 
4 

2 

5 
3 
2 

1 

Finding 
0 30 1000 7000 

Number of male rats in 2roups 10 10 10 10 
Liver Hepatocellular hypertrophy, 0 0 0 1 

centrilobular, diffuse 
Periportal vacuolation, 0 0 3 8 
heoatocellular, diffuse 

Kidney(s) Urolithiasis, pelvis 0 0 0 3 
Urothelial hyperplasia, 0 1 0 5 
simple, diffuse 
Urothelial hyperplasia, 1 1 1 2 
simple, focal / multifocal 
Dilated renal pelvis, unilateral 0 0 0 5 
Dilated renal pelvis, bilateral 0 1 0 0 
Interstitial fibrosis, 0 0 0 2 
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multifocal to diffuse 
Urinary Urothelial hyperplasia, 1 1 0 
bladder simple, multifocal to diffuse 
Ureter(s) Urolithiasis 0 0 0 

Urothelial hyperplasia, 0 0 0 
simple, diffuse 
Ureteritis, mixed cellular, diffuse 0 0 0 
Serosal mixed cellular infiltrate, 0 0 0 
local 

1 Data extracted from Table 13, pp. 112-125. 

Conclusion 

The LOAEL is 1000 ppm (77 mg/kg bw/day) in females and 3000 ppm ( 454 mg/kg 
bw/day) in males based on increased incidences of neovascularization of the cornea and 
"snowflake" corneal opacity. The NOAEL is 30 ppm (2.32 mg/kg bw/day) in females 
and 1000 ppm (66 mg/kg bw/day) in males. 

Comment: 

The study authors indicated that the Maximum Tolerated Dose {MTD) had.been 
exceeded in this study but the basis for the selection of the doses used was not discussed. 

4 

4 
5 

2 
2 
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TXR#: 0054227 

DATA EVALUATION RECORD 

STUDY TYPE: Metabolism Study- [rat]; OPPTS 870.7485 [§85-1]; OECD 417. 

PC CODE: 000692 DP BARCODE: D335563 

TEST MATERIAL (PURITY): AE 0317309 (97.6-100% w/w a.i.) 

SYNONYMS: Pyrasulfatole technical 

CITATION: Fischer, D. and Roensch, W. (2005). The Metabolism of [Phenyl-UL-14C] 
and [Pyrazole-3-14C] AE 0317309 in Rats. Bayer CropScience Environmental Research, 
Stilwell, KS, 66085-9104, Report No.: MEAIX021, August 30, 2005. MRID 46801918. 
Unpublished. 

SPONSOR: Bayer CropScience LP, Research Triangle Park, NC 27709 

EXECUTIVE SUMMARY: 

In a metabolism study (MRID 46801918), AE 0317309 (97.6-100% a.i., Vial #s C-938, 
C-939, C-938B, C-1024A, K-1196, K-1267), male Wistar Hanover rats (five rats for each 
radiolabel) were given single oral doses of [phenyl-UL-14C] AE 0317309 {methanone, 
(5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl){2-(methylsulfonyl)-4-(trifluoro-methyl) 
phenyl] [phenyl-UL-14C]} or [pyrazole-3-1 C] AE 0317309 {methanone, (5-hydroxy-1,3-
dimethyl-1H-pyrazol-4-yl)[2-(methylsulfonyl)-4-(trifluoromethyl)phenyl] [pyrazole-3-
14C]} at dose rates of 10.0 and 9.88 mg/kg bw, respectively. In two separate experiments, 
male Wistar Hanover rats with surgically implanted jugular cannula were dosed 
intravenously with [phenyl-UL-14C] AE 0317309 (four rats) or [pyrazole-3-14C] AE 
0317309 (five rats) at dose rates of 9.81 and 9.60 mg/kg bw, respectively. 

The [phenyl-UL-14C] AE 0317309 was readily absorbed following oral dosing, with 
approximately 62% of the administered radioactivity dose being recovered in the urine 
within 6 h post dose. A total of approximately 73% of the administered radioactivity dose 
was recovered in the urine by the time of sacrifice (52 h). 

The [pyrazole-3-14C] AE 0317309 was readily absorbed following a single oral dose, 
with approximately 57% of the administered radioactivity dose being recovered in the 
urine within 6 h post dose. A total of approximately 7 5% of the dose was recovered in the 
urine by the time of sacrifice ( 48 h). 
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In the case of intravenous administration, approximately 90% of the radioactivity was 
excreted in the urine and approximately 10% in the feces by 48 h. Most ( over 80%) of 
the intravenous dose was excreted in the urine within 6 h. 

In all experiments, <2% of the administered dose remained in the residual carcass and 
tissues at sacrifice. In all experiments, the highest residues were found in the liver and 
kidney. There was no apparent difference between the phenyl-UL-14C label and the 
pyrazole-3-14C label in the distribution of equivalents in the tissues following intravenous 
dosing. However, concentrations in the tissues were consistently higher in the case of the 
pyrazole-3-14C label than in the case of the phenyl-UL-14c label following oral dosing. 
The distribution of radioactivity in tissues did not differ greatly between oral and 
intravenous dosing, with the exception that the concentration in the residual carcass is 
somewhat higher in the latter case. Following both oral and intravenous administration, 
most of the dose was excreted unchanged as AE 0317309. Hydroxymethyl AE 0317309, 
desmethyl AE 0317309, and AE B 197555 were observed as minor metabolites in the 
urine and feces. Following oral dosing, approximately 70% of the radioactivity was 
excreted in the urine and 30% in the feces by 48 or 52 h. 

This metabolism study in the rat is classified Acceptable/guideline and satisfies the Tier 
1 guideline requirement for a metabolism study [OPPTS 870.7485, OECD 417] in rats. 
A repeated dose study should have been incorporated into the protocol and female rats 
should have been included in the study. Also, a low- as well as a high- dose (two doses) 
should have been used instead of the single dose used in this study. 

COMPLIANCE: Signed and dated OLP, Quality Assurance, Flagging Statement, and 
Data Confidentiality statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary 
Medicines Authority. However, this document has undergone critical scientific 
analysis and been modified as appropriate. 

. .., 
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Document No.: 
Guidelines: 
GLP/QA 
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KIIA 5.1/01, Fischer, D.R. and Roensch, W.L.; 2005 
The Metabolism of [Phenyl-UL-14C] and [Pyrazole-3-14C] AE 0317309 in 
Rats. 
Bayer CropScience Environmental Research, Bayer Research Park, 17745 
South Metcalf A venue, Stilwell, KS, USA; the study was initiated on 16 
April 2003 and completed on 18 February 2005 
MEAIX021 
M-258714-01-1 
OPPTS 870.7485 
Yes 

Materials and Methods 

To determine the metabolic fate of the herbicide AE 0317309, 8 week old male Wistar 
Hanover rats weighing 152-195g (five rats for each radiolabel) were given single oral 
doses of[phenyl-UL-14C] AE 0317309 {methanone, (5-hydroxy-1,3-dimethyl-1H
pyrazol-4-yl)[2-(methylsulfonyl)-4-(trifluoro-methyl) phenyl] [phenyl-UL-14C]} or 
[pyrazole-3-14C] AE 0317309 {methanone, (5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)[2-
(methylsulfonyl)-4-(trifluoromethyl)phenyl] [pyrazole-3-14C]} at dose rates of 10.0 and 
9.88 mg/kg bw, respectively. In two separate experiments, 8 week old male Wistar 
Hanover rats weighing 142-l 84g with surgically implanted jugular cannulae were dosed 
intravenously with [phenyl-UL-14C] AE 0317309 (four rats) or [pyrazole-3-14C] AE 
0317309 (five rats) at dose rates of 9.81 and 9.60 mg/kg bw, respectively. The test 
animals were housed in metabolism cages. 

[Phenyl-UL-14C] AE 0317309 

* indicates the position of the radio label 
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In all experiments, urine and feces were collected in separate containers cooled with dry 
ice. Urine was collected at 6, 12, 24 and 48 h post-treatment (and at 52 h in the oral 
experiment using [phenyl-UL-14C] AE 0317309). Feces were collected at 24 h and 48 h 
post-treatment (and at 52 h in the oral experiment using [phenyl-UL-14C] AE 0317309). 
The weight of urine at each interval was determined, and aliquots were radioassayed. 
Each feces sample was weighed, homogenized and aliquots of the fecal homogenates 
were oxidized and radioassayed. All urine and feces samples were stored frozen in a 
freezer (<-18°C) when not in use. 

Following completion of each experiment, each metabolism cage was washed with 
methanol/water (MeOH/H2O; 1: 1 ), and the washes from each cage were separately 
radioassayed. The urine and feces collection containers were also washed with 
MeO H/H2O ( 1 : 1 ), and the combined washes from the urine and feces containers for each 
rat were radioassayed. 

At the conclusion of each experiment ( 48 or 52 h after dosing), individual rats were 
anesthetized with Halothane, and were exsanguinated by cardiac puncture Triplicate 
blood samples were pipetted into combustion pads for oxidation and radioassay. In all of 
the experiments, bone, brain, fat, heart, kidney, liver, lung, muscle, skin, spleen, testes, 
and thyroid were collected and weighed; aliquots of each tissue were oxidized and 
radioassayed. The gastrointestinal tract (GIT) of each rat was collected and weighed, and 
the entire sample was homogenized, oxidized and radioassayed. The remaining carcass 
was dissolved in 3N ethanolic potassium hydroxide (KOH) solution and samples of this 
were radioassayed. · 

In an attempt to detect and collect respired 14CO2 and all other volatile compounds in the 
(phenyl-UL-14C] and (pyrazole-3-14C] AE 0317309 oral dose experiments ( denoted as O
LDE-M in the following sections and tables), the rats were housed in metabolism cages 
equipped with a flow-through system which allowed separation and collection of respired 
gases. Respired gas collection was discontinued 24 h post-treatment. Respired gases were 
not collected during the [phenyl-UL-14C] and [pyrazole-3-14C] AE 0317309 intravenous 
experiments (denoted as IV-LDE-M below). 
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Identification and quantitation of the metabolites in the urine samples and feces extracts 
were accomplished by using reverse-phase HPLC and LC/MS/MS. 

Findings 

Absorption: 

[Phenyl-UL-14C] AE 0317309: 

The [phenyl-UL-14C] AE 0317309 was readily absorbed following oral dosing, with 
approximately 62% of the administered radioactivity dose being recovered in the urine 
within 6 h post dose. A total of approximately 73% of the administered radioactivity dose 
was recovered in the urine by the time of sacrifice (52 h) (see table below: "Recovery of 
radioactivity after administration of [14C] AE 0317309"). No data were obtained on 
plasma concentrations. 

[Pyrazole-3-14C] AE 0317309: 

The (pyrazole-3-14C] AE 0317309 was readily absorbed following a single oral dose, 
with approximately 57% of the administered radioactivity dose being recovered in the 
urine within 6 h post dose. A total of approximately 75% of the dose was recovered in the 
urine by the time of sacrifice ( 48 h). No data were obtained on plasma concentrations. 

Distribution: 

In all experiments, <2% of the administered dose remained in the residual carcass and 
tissues at sacrifice. The radioactive residues calculated as ppm AE 0317309 equivalents 
in tissues from the oral and intravenous experiments are presented in the table below. In 
all experiments, the highest residues were found in the liver and kidney. There was no 
apparent difference between the phenyl-UL-14C label and the pyrazole-3-14C label in the 
distribution of equivalents in the tissues following intravenous dosing. However, 
concentrations in the tissues were consistently higher in the case of the pyrazole-3-14C 
label than in the case of the phenyl-UL-14C label following oral dosing. This is difficult to 
explain, since the metabolism data given below indicate that the AE 0317309 molecule 
was largely unmetabolised in the rat and therefore the pyrazole and phenyl moieties 
should not differ in their distribution. The distribution of radioactivity in tissues did not 
differ greatly between oral and intravenous dosing, with the exception that the 
concentration in the residual carcass is somewhat higher in the latter case. 

Distribution of radioactivity in rat tissues/organs after a single oral or intravenous 
dose of [14C] AE 0317309 at 48h or 52 h (for phenyl-UL-14C] Oral)/1 
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Bone 0.004 0.012 0.006 0.006 
Brain 0.003 0.006 0.005 0.002 
Residual 0.014 0.026 0.064 0.116 
Carcass 
Fat 0.005 0.018 0.004 0.006 
GIT 0.052 0.098 0.078 0.047 
Heart 0.006 0.011 0.005 0.005 
Kidne 0.326 0.410 0.346 0.353 
Liver 1.770 1.793 1.538 1.660 
Lun 0.014 0.021 0.014 0.013 
Muscle 0.006 0.009 0.006 0.006 
Skin 0.010 0.023 0.018 0.014 
S leen 0.005 0.015 0.005 0.005 
Testes 0.005 0.008 0.004 0.004 
Thyroid 0.016 0.028 0.013 0.005 
Gland 

a Averages for the dosing group. 
1 Data extracted from Table 2, p. 36 of the study report .. 
b Values are µg of residue (in AE 0317309 equivalents)/g of tissue. 

Metabolism: 

Identification of residues was accomplished by comparison of mass spectral data with 
that of authentic reference standards when available. Some residues were tentatively 
identified by comparison of their HPLC retention times with those of authentic reference 
standards or components which had been identified in other matrices. (See table below.) 

Main metabolites in excreta of rats dosed with [14C] AE 0317309.81 

urine 
AE 0317309 (in 23 27 6 
feces 
Hydroxymethyl AE 1 1 1 
0317309 (in urine) 

86 

4 

1 
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Hydroxymethyl AE 1 
0317309 (in feces) 
Desmethyl AE 4.4 
0317309 (in urine) 
Desmethyl AE 3.7 
0317309 (in feces) 
AE B197555 (in 0.6 
urine) 
AE B197555 (in 0.9 
feces) 
Nominal total of 100.6 
administered dose 
recovered in urine 
and feces 

Metabolism Study in Rats (2005) I Page 7 of 9 
OPPTS 870.7485/ DACO 4.5.9/ OECD 417 

1 0.5 

4.5 3.7 

3.6 2.7 

Nil 1.1 

Nil 0.4 

105.1 96.4 

a Reported results are averages from all rats from the dosing group for the experiment. 
1 Data extracted from Table 4, p.38, and pp. 109,115, 121 and 127 of the study report 

Following both oral and intravenous administration, most of the dose was excreted 
unchanged as AE 0317309. Hydroxymethyl AE 0317309, desmethyl AE 0317309, and 
AE B197555 were observed as minor metabolites in the urine and feces. The metabolic 
transformations are depicted below. 

Desmethyl AE 0317309 
(AE1073910) 

Excretion: 

AE.0317309 

j 

AE B197555 

The recovery of radiolabeled AE 0317309 residues in different experimental groups is 
shown in the table below. Following oral dosing, approximately 70% of the radioactivity 
was excreted in the urine and 30% in the feces by 48 or 52 h. The majority 
(approximately 60%) of the orally administered dose was excreted in the urine within 6 h 
of dosing. In the case of intravenous administration, approximately 90% of the 

0.3 

4.1 

2.2 

Nil 

Nil 

97.6 
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radioactivity was excreted in the urine and approximately 10% in the feces by 48 h. Most 
(over 80%) of the intravenous dose was excreted in the urine within 6 h. 

Recovery of radioactivity after administration of [14C] AE 0317309.81 

Ex ired air 
<0.1 <0.1 Not determined Not determined 

1.0 1.0 0.8 1.0 
Tissues 

0.1 0.2 
Carcass 

0.4 0.8 

Ca ewashb 
2.3 2.5 2.0 3.1 

Urine 
0 to 6 h 62.4 56.8 82.7 84.1 
6 to 12 h 8.2 15.2 1.8 3.6 
12 to 24 h 1.3 2.5 1.5 1.8 
24 to 48 h 1.1 0.5 0.7 1.2 
48 to 52 h _fil Not aimlicable Not aimlicable Not a1212Iicable 

Total for 73.1 74.9 86.6 90.7 
urine 

Feces 
0 to 24 h 30.0 31.1 9.6 7.4 
24 to 48 h 1.2 0.8 0.8 0.6 
48 to 52 h <0.1 Not a1212licable Not aimlicable Not aimlicable 

Total for 31.2 32.0 10.4 8.0 
feces 

Total 108 111 100 106 
a Reported results are averages from all rats from the dosing group for the experiment. 
1 extracted from Table 3, p. 37 of the study report. 
b Cage wash includes the rinses from the metabolism cages and the urine and feces 

collection containers. 

Conclusions and Critique 

The test substance was absorbed readily via the oral route. Following oral administration, 
approximately 60% of the compound (AE 0317309) was absorbed and excreted in the 
urine within 6 h. Based on these data, the test material is absorbed rapidly following oral 
dosing. 

Only a small amount of the administered dose (<2%) remained in the residual carcass and 
tissues at sacrifice ( 48 or 52 h). The highest residues were found in the liver and kidney. 
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The compound was found to be poorly metabolized in male rats. A desmethyl derivative 
was the most abundant, being present at less than 5% in the urine and feces. 

Following oral administration, approximately 70% of the radioactive dose was excreted 
in the urine and approximately 30% in the feces by 48 or 52 h. In the case of intravenous 
administration, approximately 90 % of the dose was excreted in the urine and 
approximately 10% was found in the feces over 48 h, the latter indicating biliary 
excretion. 

A possible criticism of this study is that only male rats were used. Also, a repeat dose 
study would have been desirable. A study provided by the applicants (P A03/010) gives 
octanol/water partition coefficients at pH 7.0 of0.043 (Pow) and -1.362 (Log Pow) for 
pyrasulfotole (AE 0317309). These values indicate that the compound is more likely to 
be hydrophilic than lipophilic. Despite these observations, it would have been desirable to 
have a repeat dose study provided to address the issue of possible bioaccumulation of 
residues in tissues, especially in fat. Finally, according to the OECD Guideline for 
Testing of Chemicals No. 417, it is desirable to use two dose levels (low and high) in the 
case of single dose studies. 
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TXR#:0054227 

DATA EVALUATION RECORD 

STUDY TYPE: Reproduction and Fertility Effects Study- rat OPPTS 870.3800 [83-4]; 
OECD 416. 

PC CODE: 000692 

TEST MATERIAL (PURITY}: AE 0317309 (95. 7% w/w a.i.) 

SYNONYMS: Pyrasulfatole technical 

DP BARCODE: D335563 

CITATION: Eiben, R. (2005) Two generation reproduction study in the Wistar rat by 
administration in the diet. Bayer HealthCare AG PH-R&D Toxicology 42096, 
Wuppertal, Germany. Laboratory report number T2063193, December 6, 2005. 
MRID 46801907. Unpublished. 

SPONSOR: Bayer CropScience LP, Alfred Nobel Str. 50, 40789 Monheim, Germany 

EXECUTIVE SUMMARY: 

In a 2-generation reproduction study (MRID 46801907) AE0317309 (95.7% a.i., batch# Op. 1-4) 
was administered to 25 Wistar rats/sex/dose in the diet at dose levels of 0, 30,300 or 3000 ppm 
(equivalent to 0, 2.5, 26.3, and 272.4 mg/kg bw/day for F0 males and 0, 3.1, 32.6 and 345.7 
mg/kg bw/day for Fo females, and 0, 3.68, 34.1 and 353.6 mg/kg bw/day in F1 males and 0, 4.2, 
38.9 and 393.4 mg/kg bw/day in F1 females during the premating period). 

There was a dose-related increase in the incidence of either diffuse and/or reticulate corneal 
opacities, and of corneal neovascularization in both Fo an~ F 1 males and females at 300 ppm and 
3000ppm. 

There were significant increases in absolute liver (12.9%) and kidney (12.2%) weights in F1 
males in the 3000 ppm group. Absolute thyroid weight was significantly increased in F 1 males in 
the 300 ppm (28.6%) and 3000 ppm (35.7%) groups. Significant increases in absolute adrenal 
weights were observed in Fl females at 3000 ppm. There were significant increases in relative 
liver weight (6.0 and 10.3%, respectively), relative kidney weight (6.2% and 16.4%, 
respectively), and relative thyroid weight (both 37.9%) in F1 males at 300 ppm and 3000 ppm. 

Treatment related effects were observed in the eyes and thyroid of both males and females of the 
Fo and F1 generations, and in pituitary, kidneys, and liver ofF0 and F1 males. Findings in the 
eyes, at 300 ppm and 3000 ppm in both males and females of the Fo and F1 generations, included 
keratitis and vascularization, correlating with in-life observations. 

\{\ 
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Thyroid findings included colloid alteration at all doses in male F0 and F1 rats, and females of the 
F0 generation and from 300 ppm in F1 females, pigment deposition at all doses in F0 and F1 males 
and from 300 ppm in Fo and F 1 females, and increased follicular cell hypertrophy in F0 males at 
3000 ppm and F1 males from 3000 ppm and Fo females at 3000 ppm. It is noted that follicular 
cell hypertrophy was not observed and that colloid alteration/pigment deposition was minimal at 
30 ppm. Eosinophilic inclusions were increased in the anterior pituitary of males at 300 ppm and 
3000 ppm in both the Fo and F 1 generations. Findings in the liver included hepatocellular 
hypertrophy, cellular alteration, and slight increases in periportal fat accumulation in Fo and F 1 
males at 300 ppm and 3000 ppm. The kidneys of males in the Fo and F1 generation had increased 
incidence and/or severity of basophilic tubules and tubular dilation, in a dose related manner 
from 300 ppm. 

Number of pups born dead appeared to have been elevated at all doses in the F1 generation and at 
30 ppm and 3000 ppm in F2 generation. However, the data did not show a clear dose-response 
association or any statistical significance and the live birth index was unaffected in either 
generation. Treatment related clinical signs in pups included cold to the touch, which was 
increased in F1 pups at 3000 ppm only (12 pups), compared to control (5 pups). There was an 
increased incidence of autolysis and no milk in the stomach in the F2 pups at 3000 ppm ( 4-5 
pups) compared to controls (1 pup) .. The incidence of dilated and/or enlarged kidneys was 
increased at 3000 ppm in F 1 and F2 pups. The mean viability index was non-significantly 
reduced in a dose-related manner in F2 pups at all doses as shown: 92.45±23.326, 83.79±32.046, 
78.89±35.016, and 71.60±38.201 at 0, 30, 300 and 3000 ppm, respectively. However, only the 
index at 3000 ppm of test substance was lower than the historical data presented by the study 
authors. A benchmark dose analysis for this endpoint by R. Mitkus yielded a BMD10=227.6 ppm 
and a BMDL

10
=68.13 ppm. This supported the conclusion not to consider the decrease in 

viability index at the low dose as treatment-related. Examination of pups at the time of weaning 
on postnatal day 28 showed an increased incidence of corneal opacity and/or corneal 
neovascularization at 300 ppm and 3000 ppm in both F 1 and F2 pups, showing a dose-related 
increase. Both litter (mean body weight for males and females taken together) and pup (mean 
body weight for males or females, taken separately) body weights were statistically significantly 
decreased in the F1 (mean liter weight deer. 7.9%) and F2 (mean liter weight deer. 11.1 %) pups at 
3000 ppm at weaning on day 28. In F2 females at 3000 ppm, body weight was also statistically 
significantly decreased at lactation day 21. Statistically significant delays ofbalano-preputial 
separation at 300 ppm and 3000 ppm, and a statistically significant delay of vaginal opening at 
3000 ppm, were observed in F1 pups. These parameters were not assessed in F2 pups. 

The parental systemic LOAEL is 30 ppm (2.5 mg/kg bw/day in males, 3.1 mg/kg bw/day in 
females), based on minimal colloid alteration and/or pigment deposition in the thyroid. 
The parental systemic NOAEL was not observed. 

The offspring LOAEL is 300 ppm (26.3 mg/kg bw/day in males, 32.6 mg/kg bw/day in 
females), based on corneal opacity and/or corneal neovascularization (Fl and F2 
generations). The offspring NOAEL is 30ppm (2.5 mg/kg bw/day in males, 3.1 mg/kg 
bw/day in females). 

The reproductive LOAEL is 300 ppm (26.3 mg/kg bw/day in males, 32.6 mg/kg bw/day in 
females), based on delays in balano-preputial separation in F1 pups. The reproductive 
NOAEL is 30ppm (2.5 mg/kg bw/day in males, 3.1 mg/kg bw/day in females). 

' 
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This study is acceptable/guideline and satisfies the guideline requirement for a 2-generation 
reproductive study (OPPTS 870.3800; OECD 416) in the rat. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, Flagging and Data Confidentiality 
statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 
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Report: KITA 5.6.1/01, Eiben, R.; 2005 

Tide: Two-generation renroduction study in the Wistar rat bv administration in the diet 
Test Substance: AE 031 7309: Pyrosulfatole - batch Op. 1-4, purity 95. 7% w/w 
Laboratorv: Baver HealthCare AG, PH-R&D Toxicology, 42096 Wuppertal, Germany 
Report No.: AT02705 
Document No.: M-263320-01-2 
Study Duration: 26 Sentember 2003 to 06 December 2005 
Guidelines: OECD 416 (2001); EPA OPPTS 870.3800 (1998); MAFF 12 Nousan no. 8147 

(2000) 

GLP/OA Yes 

Materials and Methods 

The test substance was incorporated into rodent diet at concentrations of 0, 30, 300, and 3000 
ppm and fed to male and female Wistar rats (strain Crl: (WI) WU BR; 25/sex/group) in the Fo 
generation throughout pre-mating, mating, gestation, and lactation periods. Following weaning 
of the F 1 generation, the weanlings were maintained in their same dietary groups through 
adolescence, mating, gestation, and lactation. Parental generations were sacrificed at 28 days 
post partum after their litters had been weaned. 

Dose selection was based on results of a one-generation pilot study, in which rats received 0, 
100, 600 and 3600 ppm in the diet. In the pilot study, the NOAEL was 100 ppm. From 600 ppm 
onwards Fo males exhibited reduced body weights. Fo females showed reduced body weights at 
3600 ppm during gestation and lactation. There was an increase in food intake at 3600 ppm in F0 

rats. The pup weights were significantly reduced at 3600 ppm. 

Diets were prepared at least weekly. Prior to the start of the study, stability and homogeneity of 
the test substance was determined. Checks on homogeneity (low and high concentration only) 
and concentration of the test material in diets were carried out several times during the study. 

The F O rats were 6-7 weeks old at the start of the study, corresponding to a body weight of 109-
149 grams for males and 101-13 7 grams for females. The F 1 rats were 4 weeks of age at the time 
of weaning, and body weights were 68-119 grams for males and 65-106 grams for females. All 
rats were housed singly except during mating periods, in Makrolon cages on low-dust wood 
shavings for most study phases or on nesting material from day 20 post-coitum to day 7 post 
partum. Food and water were provided ad libitum during all phases of the study. 

Mating procedure: Mating was accomplished by natural means by placing a male and a female 
in a cage over night at a maximum of 12 times during the three-week mating period until sperm 
cells were observed in vaginal smears taken the next morning. Inseminated females were not 
further co-housed. Females found sperm-positive after the first mating day but not pregnant 
(lack of weight gain within 14 days following insemination) were co-housed again over one week 
with the same male without checking insemination or measuring body weight and food intake 
during possible further pregnancy. Fo rats were fed diets containing test substance for 
approximately 12 weeks prior to mating, with a three-week time period for determination of 
oestrus. In the F 1 generation, 25 male and 25 female weanlings in €;ach dietary group were fed 
diets containing test substance for at least a 10-week pre-mating phase, and again a three-week 
time period was used to determine oestrus. Clinical signs were monitored daily. Body weights 
were measured on the first day of the study prior to provision of test diets, and then weekly 
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through to necropsy in males. In females, body weights were measured weekly during pre
mating, and on days 0, 7, 14, and 20 of gestation, on days 0, 7, 14, 21, and 28 oflactation, and at 
necropsy. Food consumption was measured weekly in males except during mating, and in 
females weekly during pre-mating, and for days 0-7, 7-14, and 14-20 of gestation, and for days 0-
4 and 4-7 of lactation. Spermatological investigations (spermatazoa motility and viability, 
morphology, determination of spermatazoa in epididymis, and determination of homogenization
resistant spermatid heads in the testis) were conducted at necropsy in the control and 3000 ppm 
males of the F o and F 1 generations. Near or at the day of sacrifice, the eyes of adult males and 
females were examined. 

Litters were culled, where possible, to 4 male and 4 female pups on day 4 oflactation. Number 
oflive pups, pup weight, external findings, and number of dead pups were determined on days 0, 
4, 7, 14, 21, and 28 oflactation. For the F2 litters, ano-genital distance was measured on · 
lactation day 0, and sex of each pup was determined on lactation days O and 4. 

Ophthalmoscopic examinations were conducted in post-weaning rats in both F1 and F2 
generations. In the F 1 litters, one male and one female weanling from each litter were randomly 
selected wherever possible for use as F 1 adults. These selected rats were then monitored for 
preputial separation or vaginal opening, and body weight was measured on the day of landmark 
attainment. 

Necropsy: The Fo and F 1 adults were sacrificed by exsanguination under CO2 narcosis and 
subjected to a gross necropsy. In females, implantation sites were counted after ammonium 
sulfide staining. The following organs/tissues ofF0 and F1 rats were fixed in 10% formalin with 
the exception of eyes, kidneys and testes which were fixed in Davidson's solution: 

Adrenals*#, brain*, epididymides*#, oesophagul, eyel, kidneys*#, larynx, liver*#, ovaries and 
oviductl, pituitary gland*#, prostate*#, seminal vesicles and coagulating glands*#, skin in 
mammary region, spleen*, testes*#, thyroid/parathyroids*#, trachel; ureters#, urethra, urinary 
bladdel, uterus (inc. cervix)#, vagina#, head with skull cap and gross abnormalitiel. 

Organs marked with an asterisk above were weighed at necropsy. The organs marked with "#" 
were microscopically examined at least in the control and high dose group. This also included all 
Fo/F 1 rats which died intercurrently and those which were killed moribund. Staging of ovarian 
follicles was done in F 1 females (high and low concentration) only. All reproductive organs of 
female rats suspected of reduced fertility were investigated. 

Those pups sacrificed prior to weaning were sacrificed by CO2 narcosis, while weanlings were 
sacrificed by cervical dislocation under CO2 narcosis. 

All pups culled for standardization oflitter size, found dead or had to be killed moribund during 
lactation were necropsied and investigated macroscopically with particular attention on the 
organs of reproduction except for cases of autolysis or cannibalism. This included also visible 
skeletal abnormalities as far as possible. A lung flotation in water was performed during the 
necropsy of pups found dead on the day of the first litter inspection to determine whether pups 
had breathed at birth or not. All F1 weanlings not selected for further treatment were killed when 
they were at least 4 weeks old and examined macroscopically. All F2 weanlings were killed after 
a 4 week lactation period and examined macroscopically. 

Indices: The following reproductive and offspring viability indices(%) were calculated: 
insemination index, fertility index, gestation index, live birth index, rearing index, viability index 
and lactation index. 

~\ 
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a) Analysis of Variance (ANOV A) and in case of significant results Dunnett's test as post hoc 
test for:-

• Body weights and body weight gains of the male and female rats, 
• Food consumption of the male and female rats, 
• Number of implantation sites per female• Number of viable pups per female, 
• Organ weights at necropsy, 
• Number of estruses, 
• Time to insemination, and 
• Life birth, viability and lactation rate. 

b) 2 x N Chi2 test; in case of significant differences Fisher's exact test with Bonferroni 
correction for:-
• Number of viable pups per group based on the number of implantations 
• Insemination, fertility, gestation and rearing rate 

c) Kruskall-Wallis test and in case of significant differences Dunnett's test for the number of 
prenatal losses per litter. 

The sperm and spermatid count data were not evaluated statistically, because there were no 
meaningful differences occurred between the high dose and control groups. Generally, 
differences between the control group and groups treated with the test substance groups were 
considered as statistically significant when p < 0.05. Significant differences from the control are 
indicated with* for p < 0.05 and ** for p < 0.01 

Findings 

Homogeneity analysis: In samples taken from the top, middle and bottom of 5 and 5000 ppm 
mixtures, the test substance was proven to be homogeneously distributed. 

Stability analysis: The test substance was stable at animal room temperature for up to 15 days 
and after 9 weeks of freezer storage. 

Concentration analysis: The absence of the test substance in the control diet was confirmed. 
The test substance concentration (all concentrations including 0 ppm) measured at six time points 
were in the range of+ 20% of the nominal concentrations. The low and high concentrations were 
proven to be homogenous. 

Mean daily dose oftest substance in mg/kg bw/day: 

Premating phase: The dietary concentrations of 0, 30, 300, and 3000 ppm test substance used, 
provided doses of 0, 2.5, 26.3, and 272.4 mg/kg bw/day for Fo males, 0, 3.7, 34.1, and 353.6 
mg/kg bw/day for F1 males, 0, 3.1, 32.6, and 345.7 mg/kg bw/day for Fo females, and 0, 4.2, 38.9, 

. and 393 mg/kg bw/day for F 1 females. 

Gestation and lactation: The dietary concentrations of 0, 30, 300 and 3000 ppm test substance 
used, provided doses on day 14 to 20 post coitum inclusive of 0, 2.0, 22.3, 228.6 mg/kg bw/day 
for Fo females and 0, 2.2, 23.2, 250.4 mg/kg bw/day for F1 females. The intakes on days Oto 4 
postpartum were 0, 3.1, 30.9, 294.2 mg/kg bw/day for F0 females and 0, 3.2, 29.9, 263.2 mg/kg 
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bw/day for F 1 females. 

Parental Findings 

Mortalities: There was no treatment-related increase in mortality in either the F0 or the F 1 males 
or females. Two F 1 females at 3000 ppm were sacrificed because they were exhibiting signs of a 
poor general condition (e.g. piloerection, emaciation, sunken flanks). Histopathological 
examination did not reveal specific organ lesions. 

Clinical signs: The only treatment related clinical sign was increased incidence of eye opacities 
in Fo and F 1 rats at 3000 ppm during pre-mating, gestation, and lactation phases. 

Ophthalmoscopy: There was a dose-related increase in the incidence of either diffuse and 
reticulate corneal opacities, and of corneal neovascularization in both F0 and F 1 males and 
females at 300 and 3000 ppm. 

Incidence of eye opacities in F O and F 1 adult rats 

Dose (ppm) 

Finding Males Females 

0 30 300 3000 0 30 300 

Fo 

Number examined 25 25 25 25 23 21 21 

Clinical findings: 

Eye opacity(ies) 0 0 0 15 0 0 0 

Ophthalmology: 

Diffuse corneal opacity 0 0 3 16 1 0 2 

Reticulate corneal opacity 0 0 2 11 0 0 13 

Cornea neovascularization 0 0 2 16 0 0 2 

F1 

Number examined 25 25 25 25 25 25 25 

Clinical findings (during all phases): 

Eye opacity(ies) 0 0 0 15 0 0 0 

Ophthalmology: 

Diffuse corneal opacity 0 0 5 20 1 0 5 

Reticulate corneal opacity 0 0 6 20 0 0 10 

Cornea neovascularization 0 0 5 20 0 0 3 

3000 

22 

4 

18 

18 

19 

23 

8 

19 

20 

19 

Body weight: There was no treatment related effect on body weight in the Fo males or females. 

In F 1 adults, body weight at week 5 and 14 was statistically significantly reduced in males and 
females at 3000 ppm. Body weight gain over that interval in F 1 males was also statistically 
significantly reduced at 3000 ppm. A dose-related decrease in body weight gain in F 1 males was 
observed. Although body weight gain in F 1 females at 3000 ppm was depressed no statistical 
significance was noted (see table below). There was a reduction in body weight at 3000 ppm at 
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the end of the pre-mating period, of 12% in males and 7% in females. 

Body weight and body weight gain during the pre-mating phase in Fo and F1 male and 
female rats 
Phase Parameter Dose (oom) 

Body weie:ht (e:) % of control 
0 30 300 3000 30 300 3000 

Males 
Body weight, g, week 1 124.8 123.4 126.1 124.2 98.9 101.0 99.8 

Fo Body weight, g, week 12 412.4 402.5 395.3 402.0 97.6 95.9 97.5 

Body weight gain, g, week 1-12 287.6 279.1 269.2 277.8 97.0 93.6 96.6 

Body weight, g, week 5 94.9 95.5 93.5 80.9** 100.6 98.5 85.2 

F1 Body weight, g, week 14 384.3 383.4 367.4 337.6** 99.8 95.6 87.8 

Body weight gain, g, week 5-14 289.4 288.0 274.0 256.6** 99.5 94.7 88.7 

Females 
Body weight, g, week 1 117.8 118.0 118.6 119.8 100.2 100.7 101.7 

Fo Body weight, g, week 12 235.2 231.4 229.1 231.1 98.4 97.4 98.3 

Body weight gain, g, week 1-12 117.4 112.6 110.5 111.2 95.9 94.1 94.7 

Body weight, g, week 5 86.9 89.5 86.2 77.1 ** 103.0 99.2 88.7 

F1 Body weight, g, week 14 219.7 225.9 218.7 205.3** 102.8 99.5 93.4 

Body weight gain, g, week 5-14 132.8 136.4 132.5 128.2 102.7 99.8 96.5 

* p< 0.05, ** p< 0.01. 

There was no statistically significant depression in body weight at any dose during gestation in 
either the F0 or the F1 dams. During lactation days 0-4, bodyweight gain ofF0 dams at 3000 
ppm and F 1 dams at 300 and 3000 ppm was statistically significantly reduced compared to 
controls. 

Body weieht and body weie:ht 2ain durin2 2estation and lactation in F o and F 1 females 
Phase Parameter Dose foom) 

Bodv wei2ht fo-) % of control 
0 30 300 3000 30 300 3000 

Gestation 
Fo Body weight, g, day 0 p.c. 239.9 230.3 227.2 227.8 96.2 94.9 95.2 

Body weight, g, day 14 p.c. 285.5 273.1 271.3 271.5 95.7 95.0 95.1 

Body weight, g, day 20 p.c. 338.9 323.2 326.3 328.9 95.4 96.3 97.0 

Body weight gain, g, day 14-20 53.4 50.0 55.0 57.3 93.6 103.0 107.3 

F1 Body weight, g, day 0 p.c. 218.8 232.6 223.1 213.1 106.3 102.0 97.4 

Body weight, g, day 14 p.c. 263.6 279.8 267.2 255.4 106.1 101.4 96.9 

Body weight, g, day 20 p.c. 309.8 333.7 318.3 308.9 107.7 102.7 99.7 
** 

Body weight gain, g, day 14-20 46.2 53.9* 51.1 53.5* 116.7 110.6 115.8 
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Lactation 
Fo Body weight, g, day 0 p.p. 255.9 250.9 

Body weight, g, day 4 p.p. 270.6 259.5 

Body weight gain, g, day 0-4 14.7 8.7 

F1 Body weight, g, day 0 p.p. 239.6 255.3 

Body weight, g, day 4 p.p. 250.6 263.3 

Body weight gain, g, day 0-4 11.1 8.0 
* p < 0.05, ** p < 0.01, p.c. = post coitum, p.p =postpartum 

Reproduction and Fertility Effects (2005) I Page 9 of 17 
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251.2 258.4 98.0 98.2 101.0 

259.1 260.0 95.9 95.8 96.1 

8.0 1.6**' 59.2 54.4 10.9 

250.2 238.9 106.6 104.4 99.7 

249.0 239.5 105.1 99.4 95.6 

-1.2** 0.7* 72.1 -10.8 6.3 

No statistically significant body weight depression was noted in pregnant F0 or F 1 females. 
During lactation, a statistically significant depression in body weight gain was noted in F0 

females at 3000 ppm. Statistically significant body weight depression occurred in F 1 females at 
300 and 3000 ppm. These decreases on body weight gain were considered treatment related. 

Food consumption: There was no effect on food consumption during the pre-mating period in 
either male or female rats in the F0 or the F 1 generation. Food consumption during lactation days 
0-4 was slightly reduced (but not statistically significantly) at 3000 ppm in F0 dams and at 300 
and 3000 ppm in F 1 dams. This effect on food consumption was considered related to treatment. 

Food consumption during premating by male F0 and F1 rats, and during premating, 
t ti d I t t· h b fi I F d F t ges a on. an ac a 10n p ases IY emae o an 1 ra s 

Phase Time period Dose(ppm) 
food intake '2/k2 bw/day) % of control 
0 30 300 3000 30 300 3000 

Males 

Fo Pre-mating weeks 1-12 87.5 84.8 87.6 90.8 96.9 100.1 103.8 

F1 Pre-mating weeks 5-14 120.3 122.5 113.8 117.9 101.8 94.6 98.0 

Females 

Fo Pre-mating weeks 1-12 107.9 103.0 108.8 115 95.5 100.8 106.6 

Gestation days 14-20 72.5 68.0 74.2 76.2 93.8 102.3 105.1 

Lactation days 0-4 105.1 103.3 103.0 98.1 98.1 98.0 93.3 

F1 Pre-mating weeks 5-14 147.0 139.4 129.6 131.1 94.8 88.2 89.2 

Gestation days 14-20 74.7 73.2 77.5 83.5 98.0 103.7 111.8 

Lactation days 0-4 110.9 104.8 99.5 87.7 94.5 89.7 79.1 

Macroscopic findings: There were no treatment related macroscopic findings in Fo male or 
female rats at any dose. In F1 males, one rat at 300 ppm and 14 males at 3000 ppm showed eye 
opacities. Two F 1 females at 3000 ppm also showed eye opacities. There were no other 
treatment related findings in F 1 male or female rats. 

Organ weights: 

In FO males there were statistically significant perturbations in absolute and/or relative weights. 
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Of these, only the significant elevations in liver (12.9% abs., 10.3% rel.) and kidney (12.2% abs., 
16.4% rel.) weights at 3000 ppm, and thyroid (>28.6% abs.) weights at and above 300 ppm could 
be attributable to treatment. No significant effects were seen in F0 females. Statistically 
significant changes in adrenal weights did not show a dose-response association. 

Significant increases in adrenal weights were observed in Fl females at 3000 ppm (see tables 
below). Absolute brain weights were decreased by 3% and 7% in F0 and Fl adult males, 
respectively, at 3000 ppm. No corresponding changes in absolute weights of other organs were 
observed and/or they lacked dose-response association. 

W. h f I e11?1 ts o se ecte d ore:ans m a u maean d It I emae o rats d ti I F 
Dose nnm) 

Parameter Males Females 
0 30 300 3000 0 30 300 3000 

Absolute weight 

Body wt, g 478.7 473.0 457.1 * 461.6 266.1 256.8 265.4 267.7 

Brain, mg 1929 1969 1908 1871** 1793 1783 1741* 1756 

Kidneys,mg 3063 3032 3107 3436** 2170 2120 2245 2240 

Liver,mg 17010 17345 17487 19199** 13669 12676 13836 14290 

Thyroid, mg 14 16 18** 19** 11 12 12 12 

Adrenals, mg 55 47** 45** 51 66 64 62 66 

Relative weight (in mg/100 g body weight) 

Brain 404.5 417.9 418.6 406.7 676.0 697.2 658.1 657.4 

Kidneys 640.1 641.6 680.1 ** 745.1 ** 816.1 827.1 848.1 838.1 

Liver 3551.8 3664.1 3820.9** 4160.0** 5139.8 4919.4 5213.4 5347.9 

Thyroid 2.9 3.4 4.0** 4.0** 4.1 4.7 4.6 4.5 

Adrenals 11.5 9.9** 9.9** 11.1 25.0 25.2 23.3 24.8 
* p < 0.05, ** p < 0.01 

Weights of selected organs in adult male and female F 1 rats 

Parameter Dose (npm) 
Males Females 

0 30 300 3000 0 30 300 3000 
Absolute weight 

Body wt, g 457.7 461.5 436.2 407.9** 257.7 268.8 261.2 251.0 

Brain, mg 1931 1999** 1904 1796** 1799 1842 1760 1722** 

Kidneys, mg 2883 3071* 3090* 2957 1975 2150 2091 2210 

Liver, mg 16878 17619 17048 16581 13048 13519 13147 13503 

Thyroid, mg 12 16** 16** 15 12 12 11 11 

Adrenals, mg 49 47 48 46 59 64 63 68** 

Relative weight in mg/100 g body weight 

.. 
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Body wt, g 457.7 461.5 436.2 407.9** 257.7 268.8 261.2 

Brain 424.3 434.9 437.8 441.2 699.3 688.3 676.0 

Kidneys 630.7 665.3* 709.6** 725.5** 766.8 800.7 800.5 

Liver 3688.3 3813.4 3908.9* 4069.1 ** 5060.9 5031.2 5041.0 

Thyroid 2.7 3.6** 3.7** 3.7** 4.6 4.5 4.2 

Adrenals 10.6 10.2 11.0 11.2 22.7 23.9 24.1 

* p < 0.05, ** p < 0.01. 

Histopathologicalfindings: There were no treatment related effects on organs of the 
reproductive tract. 

251.0 

687.5 

880.6** 

5387.2 

4.5 

27.2** 

Treatment related effects were observed in the eyes and thyroid of both males and females of the 
F0 and F1 generations, and in pituitary, kidneys, and liver ofFo and F1 males. Findings in the 
eyes, at 300 and 3000 ppm in both males and females of the F0 and F1 generations, included 
keratitis and vascularization, correlating with in-life observations. 

Thyroid findings included colloid alteration at all doses in male F0 and F 1 rats, and females of the 
F0 generation and from 300 ppm in F1 females, pigment deposition at all doses in F0 and F1 males 
and from 300 ppm in Fo and F 1 females, and increased follicular cell hypertrophy in Fo males at 
3000 ppm and F1 males from 3000 ppm and Fo females at 3000 ppm. The study authors 
suggested that the increased incidence of colloid alteration and pigment deposition were due.to 
the unique thyroid physiology of the rat, and not indicative of thyroid toxicity. However, no 
further data were provided. 

Eosinophilic inclusions were increased in the anterior pituitary of males at 300 and 3000 ppm in 
both the Fo and F 1 generations. Findings in the liver included hepatocellular hypertrophy, 
cellular alteration, and slight increases in periportal fat accumulation in F0 and F 1 males at 300 
and 3000 ppm. The kidneys of males in the Fo and F1 generation had increased incidence and/or 
severity of basophilic tubules and tubular dilation, in a dose related manner from 300 ppm. 

T t rea men re a e 1s opa o 021ca m masmma ean t I t d h 0 t th I ' I fi d' I I F emae 0 an dF t 1 ra s 
Dose (ppm) 

Organ Finding Fo rats F1 rats 

0 30 300 3000 0 30 300 3000 

Males (n=25) 

Keratitis 0 0 2 16 0 0 6 18 

Eyes Epithelial hyperplasia 0 0 3 16 0 0 6 16 

Corneal vascularization 0 0 2 14 0 0 6 15 

Follicular cell hypertrophy 4 0 4 11 3 4 9 11 

Thyroid Colloid alteration 11 25 25 25 12 23 25 25 

Pigment deposition 1 11 24 25 0 10 23 24 

Pituitary Iner. eosinophilic inclusions 1 2 21 15 2 4 12 15 

Liver Hepatocellular hypertrophy 0 0 2 17 0 0 9 15 
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Cytoplasmic change 0 0 

Fat positive reaction 22 23 

Grade 1 9 13 

Grade 2 12 10 

Grade 3 1 0 

Basophilic tubules 21 25 

Grade 1 16 17 

Grade 2 4 7 

Grade 3 1 1 

Grade4 0 0 

Tubular dilation 17 15 

Grade 1 12 10 
Kidneys 

Grade2 3 5 

Grade 3 2 0 

Hyaline casts 17 17 

Grade 1 12 12-

Grade 2 4 4 

Grade 3 1 1 

Mononuclear cell infiltrates 3 6 

Females (n=25) 

Keratitis 0 0 

Eyes Epithelial hyperplasia 0 0 

Corneal vascularization 0 0 

Follicular cell hypertrophy 2 1 

Thyroid Colloid alteration 9 11 

Pigment deposition 0 0 

Reproduction and Fertility Effects (2005) / Page 12 of 17 
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5 17 0 0 15 19 

24 23 18 18 17 19 

8 11 15 15 13 10 

14 8 3 3 4 9 

2 4 0 0 0 0 

25 24 24 24 25 25 

8 0 11 10 5 7 

9 15 8 13 10 8 

8 9 5 0 10 10 

0 0 0 1 0 0 

21 24 17 16 20 21 

10 5 7 8 4 2 

7 16 10 7 13 11 

4 3 0 1 3 8 

23 23 15 19 23 23 

11 3 5 11 7 4 

9 14 10 7 11 11 

3 6 0 1 5 8 

9 14 6 9 11 5 

6 24 0 0 6 19 

6 22 0 0 3 19 

0 9 0 0 2 18 

0 4 0 1 2 0 

23 24 2 11 21 19 

5 17 0 1 8 8 

Reproductive function: There was no treatment-related effect on either oestrus cyclicity in 
females or any sperm analysis parameters in males in the Fo or F 1 generations. 

Reproductive performance: There were no treatment-related effects on any reproductive 
performance indices in either the F0 or F1 adults. Both gestation and rearing indices were slightly 
decreased at 3000 ppm in F 1 adults, but these decreases were due to incidental deaths, and 
therefore were not considered to be related to administration of test substance. 

Offspring findings 

Mortality & Clinical signs: Number of pups born dead appeared to have elevated at all doses in 
Fl and at 30 and 3000 ppm in F2 generation. However, the data did not show a clear dose
response association or any statistical significance. The only treatment related clinical sign in 
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pups was the finding of cold to the touch, which was increas~d in F 1 pups at 3000 ppm only (12 
pups), compared to control (5 pups). There were no treatment related findings in F2 pups (see 
table on litter parameters below). 

Macroscopic findings: Corresponding with the increased mortality during lactation at 3000 ppm 
in the F2 pups compared to controls, treatment related findings in this group at gross necropsy 
included increased incidence of autolysis and no milk in the stomach. The incidence of dilated 
and/or enlarged kidneys was increased at 3000 ppm in F 1 and F2 pups. 

Treatment-related findings at necropsy ofF1 and F2 pups or weanlings 

Finding Dose (ppm) 
F1 PUPS F2 PUPS 

0 30 300 3000 0 30 300 3000 
Autolysis, N 3 0 1 1 1 0 3 5 

Affected pups per litter,% 4.63 0.0 0.79 0.51 0.48 0.0 2.38 5.56 

No milk in stomach, N 5 4 1 5 1 1 2 4 

Affected pups per litter,% 3.92 5.41 0.79 5.56 5.26 2.08 1.19 10.29 

Dilated and/or enlarged kidney, N 1 1 1 3 1 1 1 3 

Affected pups per litter, % 0.35 0.45 0.79 2.02 0.40 0.83 0.37 1.96 
N = number of pups. 

Litter parameters: The relevant data are given in the table below. Dietary administration of the 
test substance did not affect the number of implantations or prenatal loss. There was no 
statistically significant effect on live birth index or on the sex ratio. Viability and lactation 
indices were statistically non-significantly reduced in F2 pups at all doses. The decreases in 
viability index doses were considered to be dose related; however, only the index at 3000 ppm of 
test substance , was lower than the historical data presented by the study authors. The lactation 
indices were generally within the historical control range, and were due at 30 ppm to total litter 
loss of two dams before day 4 of lactation. 

Though no statistical significance was achieved, pup mortality from day 4 to 21 was increased 
(2- to 6-fold) in all treated Fl and F2 pups relative to controls. 

L"tt t 1 er parame ers 
Parameter Dose (ppm) 

F1 pups F2 pups 

0 30 300 3000 0 30 300 3000 
Mean implantations 12.42 12.09 12.05 12.27 11.58 12.83* 12.35 10.83 

Mean prenatal loss 0.96 1.36 1.64 1.32 0.95 1.67 1.04 1.17 

Number born 275 236 229 241 202 268 260 174 

Number born dead 1 6 5 4 1 4 1 7 
% males on day 0 48.86 51.98 52.33 50.39 50.99 52.48 51.52 49.21 
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Viability index 92.24 89.86 92.94 

Deaths, day 0 to 4 (%) 7.76 10.14 7.06 

Lactation index 97.83 85.75 88.47 

Deaths, day 4 to 21 (%) 2.17 4.25 12.57 

Mean litter size: 

Day0 11.38 10.45 10.18 

Day 4, pre-culling 11.04 10.24 9.45 

Day 4, post-culling 7.74 7.71 7.45 

Day? 7.65 7.67 7.05 

Day 14 7.61 7.48 7.14 

Day21 7.61 7.48 7.10 

Live birth index 99.31 97.34 97.97 

* p < 0.05, ** p < 0.01. 
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93.35 92.45± 83.79± 78.89± 71.60±3 
23.326 32.046 35.016 8.201 

8.65 7.55 16.29 21.11 28.40 

89.29 98.61± 95.54± 92.88± 89.06± 
-4.042 18.342 15.734 26.171 

10.71 1.39 3.46 7.12 10.94 

10.77 10.58 11.00 11.26 9.28 

10.05 10.28 10.09 10.25 7.88 

7.91 8.00 7.45 7.40 6.56* 

7.36 7.94 7.18 7.05 6.53 

7.09 7.89 7.14 6.95 6.47 

7.09 7.89 7.14 6.95 6.40 

98.47 99.56 98.46 99.60 96.59 

Ano-genital distance: There was no effect on ano-genital distance in either males or females in 
the F1 or the F2 generations. 

Ophthalmoscopicfindings: Examination of pups at the time of weaning on postnatal day 28 
showed an increased incidence of corneal opacity and/or corneal neovascularization at 300 and 
3000 ppm in both F1 and F2 pups, with a dose-related increase . 

Ophthalmoscop1c m lll2S Ill . fi d" . F 1 an dF 2 DUDS 

Dose (ppm) 

Finding F1 pups F2 pups 

0 30 300 3000 0 30 300 3000 

Diffuse corneal opacity (%) 0 0 0 10.5 0 0 2.6 12.5 

Reticulate corneal opacity (%) 0 0 4.9 30.2 0 0 0 8.9 

Cornea neovascularization (%) 0 0 0 2.3 0 0 14.5 50.0 

Body weight: Both litter (mean body weight for males and females taken together) and pup 
(mean body weight for males or females, taken separately) body weights were statistically 
significantly decreased in the F 1 and F2 pups at 3000 ppm at weaning on day 28. In F2 females at 
3000 ppm, body weight was also statistically significantly decreased at lactation day 21. These 
effects on pup and litter body weight were considered to be treatment-related. 

of F1 and F2 u s 
Lactation day Dose (ppm) 

F1 pups 

0 30 300 3000 0 30 300 3000 

Litter weights, males and females combined 

.. 
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0 5.40 5.52 5.84* 

4, pre-culling 8.66 8.88 9.19 

4, post-culling 8.63 8.93 9.24 

7 14.06 14.09 14.16 

14 25.18 26.92 26.36 

21 41.48 43.80 43.27 

28 71.79 75.43 73.67 

Males 

0 5.52 5.67 6.00* 

4, pre-culling 8.84 9.13 9.35 

4, post-culling 8.82 9.16 9.38 

7 14.35 14.27 14.38 

14 25.66 26.99 26.45 

21 42.33 44.27 43.73 

28 74.93 78.09 76.07 

Females 

0 5.28 5.40 5.65 

4, pre-culling 8.48 8.52 8.96 

4, post-culling 8.44 8.59 9.02 

7 13.77 13.88 14.25 

14 24.70 26.61 26.02 

21 40.63 42.99 42.64 

28 68.72 72.15 70;89 
* p < 0.05, ** p < 0.01. 
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5.60 5.41 5.69 5.66 5.79 

8.66 8.87 9.01 8.36 8.26 

8.71 8.84 9.02 8.36 8.26 

13.28 13.85 14.40 12.95 12.82 

25.89 28.27 30.01 28.56 27.51 

39.53 44.00 46.64 44.26 40.37 

66.13** 76.81 79.96 75.72 68.31 ** 

5.78 5.59 5.85 5.85 5.96 

8.83 9.08 9.18 8.68 8.55 

8.84 9.02 9.17 8.68 8.54 

13.49 14.19 14.61 13.42 13.56 

26.05 28.73 30.36 29.15 28.73 

39.89 44.68 47.31 45.13 42.75 

68.46** 80.16 82.85 78.78 72.86** 

5.44 5.21 5.54 5.47 5.65 

8.52 8.67 8.91 7.96 8.07 

8.59 8.66 8.96 7.93 8.06 

13.03 13.53 14.60 12.42 12.42 

25.70 27.83 29.86 27.79 26.68 

39.09 43.39 45.80 42.90 38.66** 

64.23** 73.67 77.05 71.47 64.41 ** 

Sexual maturation: Statistically significant delays ofbalano-preputial separation at 300 and 3000 
ppm, and a statistically significant delay of vaginal opening at 3000 ppm, were observed in F 1 

pups. These parameters were not assessed in F2 pups. 

Mean a2e (days) at sexual maturation of male and female F 1 pups 
Parameter Dose (ppm) 

0 30 300 3000 

Age at preputial separation 41.0 41.8 44.2** 46.3** 

Age at vaginal opening 32.6 32.6 33.6 34.2* 
* p < 0.05, ** p < 0.01. 

Organ weights: Absolute spleen weights were statistically significantly decreased in F 1 male and 
female weanlings at 3000 ppm, and in F 1 males relative spleen weight was also slightly but 
statistically significantly decreased. However, this effect was not observed in the F2 weanlings 
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and thus was considered not to be treatment related. 

Conclusions 

Parental: 
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The thyroid glands ofFo and F1 parental rats exhibited colloidal alteration and pigment deposition 
in the follicular epithelium at and above 30 ppm, and follicular cell hypertrophy from 300 ppm 
onwards. In Fo males the occurrence of colloidal alteration in controls was 11/25. At 30, 300 
and 3000 ppm the incidence was 100% of each test group. In F 1 males the same situation 
prevailed. In Fo and F 1 females substantial increases were also noted. Substantial increases in 
pigment deposition in males and females of each generation were noted. In F 1 males, these 
findings occurred with an increase in relative thyroid weight from 30 ppm onwards. The changes 
in the thyroids in the Fo and Fr generation occurred at and above 30 ppm and were considered 
treatment related effects. 

Because of the effects seen on the thyroid gland in all treated males, it was not possible to set a 
parental systemic NOAEL. 

The study authors considered that in the absence of functional changes to the thyroid or 
progression to further histopathological changes at 30 ppm, the findings in F0 and F 1 parents were 
not adverse and set a parental systemic NOAEL of30 ppm (2.50 and 3.09 mg/kg bw/day in 
males and females respectively). 

Offspring: 

Though not statistically significant, pup mortality was elevated in both generations in all treated 
groups from Days 4 to 21. Pups in both generations exhibited treatment related diffuse and 
reticulate corneal opacity at 300 ppm and above. There was a treatment related delay in balano
preputial separation in F 1 weanlings at 300 ppm and above. 

The study authors regarded the ophthalmological findings as a rat specific side effect of the test 
substance class and therefore of no toxicological relevance to humans. The delay in balano
preputial separation was regarded as related to body weight retardation seen at weekly 
measurements. This reviewer disagrees with both of the study author's conclusions with respect 
to the ophthalmological findings and the delay in balano-preputial separation. Additional, proof 
would be required to establish that the delay in balano-preputial separation was not a 
reproductive effect. On the basis of ocular toxicity at 300 ppm, an offspring NOAEL of 30 ppm 
(2.5 mg/kg bw/day in males and3.l mg/kg bw/day in females) was established. 

Reproduction: 

Reproductive indices, insemination, fertility, gestation and live birth percentages, were not 
influenced by treatment with the test substance up to 3000 ppm. A LOAEL for reproductive 
toxicity was 300 ppm ( equivalent to 26.3 mg/kg bw/day in males, 32.6 mg/kg bw/day in 
females), based on delays ofbalano-preputial separation in F1 pups. A NOAEL for reproductive 
toxicity was 30 ppm ( equivalent to 2.5 mg/kg bw/day in males and 3.1 mg/kg bw/day in 
females). 
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TXR#: 0054227 

DATA EVALUATION RECORD 

STUDY TYPE: Prenatal Developmental Toxicity Study- Rat; OPPTS 870.3700a [§83-3a]; 
OECD414. 

PC CODE: 000692 DP BARCODE: D335563 

TEST MATERIAL (PURITY}: AE 0317309 Technical (95.7% w/w a.i.) 

SYNONYMS: 5-Hydroxy-1,3-dimethylpyrazol-4-yl 2-methylsulfonyl)-4-
(trifluoromethyl)phenyl ketone 

CITATION: Wason, S. (2006) Developmental toxicity study in the rat by gavage. Bayer 
CropScience, Sophia-Antipolis Cedex, France. Study Report No: SA 03174, 
February 28, 2006. MRID 46801905. Unpublished. 

SPONSOR: Bayer Ag, Bayer CropScience, Alfred Nobel Str. 50, Monheim, Germany 

EXECUTIVE SUMMARY: In a developmental toxicity study (MRID 46801905), AE 0317309 
(95.7% w/w; Batch# OP. 1-4) in 0.5% methylcellulose 400 was administered via gavage at a 
dose volume of 10 mL/kg to 25 Sprague Dawley rats/dose group at dose levels of 0, 10, 1 oo,' or 
300 mg/kg/day from gestation days (GD) 6-20. On GD 21, all dams were euthanized, and the 
uterus was removed via cesarean section and its contents examined. Fetuses were examined for 
external, visceral, and skeletal malformations, anomalies, and variations. 

All dams survived until scheduled termination, and there were no treatment-related macroscopic 
findings at termination, except for yellow sediment in the kidney and gritty material in the 
bladder of one 300 mg/kg/day dose female .. 

At 300 mg/kg/day, maternal body weight decreased slightly throughout the study, but was not 
statistically significant. Body weight change was statistically significantly decreased 53 and 
84%, at 100 and 300 mg/kg bw/day, respectively during the gestation days 6-8, compared to 
controls. Thereafter, body weight change was similar across all groups. Maternal corrected body 
weight change was statistically significantly reduced 8.4% compared to controls at 300 mg/kg 
/day. 

There was a treatment-related, biologically and/or statistically significant decrease in food 
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consumption at 300 mg/kg /day between gestation days 6 and 16, compared to controls. The 
effect was more pronounced between GD 6-8 where there was a 15% reduction in food 
consumption and 7% reduction during GD 8-10. 

The maternal LOAEL is 100 mg/kg/day based on increased incidence of salivation, 
decreased corrected body weight gain, decreased corrected body weight gain during GD 6-
8 and dose-related enlarged placenta. The maternal NOAEL is 10 mg/kg/day. 

There were no abortions, premature deliveries, or complete litter resorptions. Furthermore, there 
were no effects of treatment on numbers of litters, live fetuses, dead fetuses, resorptions ( early or 
late), or on sex ratio or post-implantation loss. There were no treatment-related visceral 
malformations. 

Mean fetal body weights (combined sexes) were significantly (P :S 0.01) decreased by 5.5% at 
300 mg/kg/day; male fetal body weights were decreased 2 - 5.5% at> 100 mg/kg/day. In males 
the body weights were significantly decreased (P:S0.05 or 0.01) at~ 100 mg/kg/day. Fetal body 
weights at and above 100 mg/kg/day is considered treatment-related. Additionally at 300 
mg/kg/day, a total of 4 fetuses from two different litters presented the malformation ofhindpaw 
polydactyly. Three of the fetuses with hindpaw polydactyly, all from the same litter showed an 
anomaly of kyphosis, forelimb hyperflexion, misshapen digits on the forepaws, and 
malpositioning of the digits on both the forepaws and the hindpaws. Two of the four fetuses with 
the external observation of hindpaw polydactyly had malformations including short tibia and 
femur, supernumerary cartilaginous phalanges, fused cartilage for several metatarsals and 
phalanges, and unossified 5th metatarsal (presumably the other two fetuses with externally 
observed hindpaw polydactyly were not included among those subjected to skeletal observation). 
There was a slight increase at the mid and high dose in the occurrence of 27 pre-sacral vertebrae. 
Treatment-related variants observed in this study were primarily linked to ossification. Some of 

these occurred at an increased fetal and/or litter incidence in the low dose group. These were 7th 

cervical centrum: unossified/normal cartilage; forepaws: 3rd and/or 4th proximal phalanges: 
unossified/normal cartilage; 1st metatarsal: unossified/normal cartilage; and less than 9 
sacrocaudal vertebrae ossified/9 first sacrocaudal vertebrae: normal cartilage. Since the skeletal 
changes at the low dose were limited to low incidences of variations and since skeletal variations 
were also observed in the rabbit developmental toxicity study at 75 mg/kg/day (NOAEL = 10 
mg/kg/day), they were not considered toxicologically significant. 

The developmental LOAEL is 100 mg/kg/day based on increased fetal and/or litter skeletal 
variations and decreased body weight (males). The developmental NOAEL is 10 
mg/kg/day. 

This study is classified acceptable/guideline and satisfies the guideline requirement for a 
developmental toxicity study (OPPTS 870.3700; OECD 414) in rats. 

COMPLIANCE: Signed and dated Data Confidentiality, GLP Compliance, Flagging, and 
Quality Assurance statements were provided. 
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This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 66 of 265 

AE 0317309 Technical/000692 
Prenatal Developmental Toxicity Study in Rats (2006) / Page 4 of9 

OPPTS 870.3700a/ DACO 4.5.3/ OECD 414 

Report: 
Title: 
Laboratory 

Study duration 
Report No.: 
Document No.: 
Guidelines: 

GLP/QA 

KITA 5.6.10/01, Wason, S.; 2006 
AE 0317309 - Developmental toxicity study in the rat by gavage 
Bayer CropScience, 355 rue Dostoievski, BP 153, 06903 Sophia-Antipolis Cedex, 
France 
7 October 2003 - 30 January 2004 
SA03174 
M-267036-01-2 
O.E.C.D. guideline 414 (January, 2001); 
E.E.C. 92/69, annex Yr method B31 (1992); 
US E.P.A. OPPTS series 870, no 870.3700 (August 1998); 
M.A.F.F. in Japan notification 12 Nousan no 8147 (November 24, 2000) 
Yes 

Materials and Methods 

AE 0317309 (batch Op. 1-4, purity 95.7%) was suspended in 0.5% aqueous methylcellulose and 
administered by gavage to groups of 25 female sperm-positive SD rats at doses of 10, 100, and 
300 mg/kg bw/day on gestation days 6 through 20. The homogeneity and concentration of the 
test substance were confirmed, Its stability in suspension in the vehicle had been determined in a 
previous study (SA 02020) and it was stable for 29 days at 5°c (± 3°C). Clinical signs were 
monitored daily, and morbidity and mortality were checked twice daily on weekdays and once 
daily on weekends. Body weights were measured on gestation days 0, 6, 8, 10, 12, 14, 16, 18, 
and 21. Food consumption was measured for the periods of gestation days 1-6, 6-8, 8-10, 10-12, 
12-14, 14-16, 16-18, and 18-21. On gestation day 21, the rats were sacrificed by CO2 narcosis 
and subjected to macroscopic examination. The number of ribs was counted (the data do not 
appear to have been tabulated in the report) and liver weight was measured. Gravid uterine 
weight was measured, and the number of corpora lutea, implantations, resorptions ( early and 
late), and live and dead fetuses, and the sex and individual body weights oflive fetuses were 
determined. Live fetuses were sacrificed by subcutaneous injection of sodium pentobarbital and 
examined for external observations. Approximately half of the fetuses from each litter were 
preserved for free-hand sectioning, while the other half were skinned, eviscerated, and stained in 
alizarin red Sand alcian blue. Fetal observations are classified as common variants (changes 
occurring in more than approximately 5% of the control population), minor anomalies (slight, 
relatively rare structural changes that are not obviously detrimental), and malformations (very 
rare or obviously lethal changes). 

Statistical Analysis 

Statistical procedures for analyzing the data were considered appropriate. 

Findings 

Mortalities: There were no treatment-related mortalities during the study. One control female 
was sacrificed for humane reasons on gestation day 17 due to trauma. 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 67 of 265 

AE 0317309 Technical/000692 
Prenatal Developmental Toxicity Study in Rats (2006) / Page 5 of9 

OPPTS 870.3700a/ DACO 4.5.3/ OECD 414 

Clinical signs: Clinical signs observed at 100 and/or 300 mg/kg bw/day included increased 
salivation, intense yellow urine, and vaginal discharge. 

Clinical signs and pregnancy status 

Dose (m2/Im bw/day) 
Observation 0 10 100 300 
N 25 25 25 25 
Pregnant 25 24 23 25 
Increased salivation 0 0 7 25 
Intense yellow urine 0 0 0 7 
Vaginal discharge 0 0 0 5 

a Data obtained from page 40, and 42, in the study report 

Pregnancy rate: There were no significant differences in pregnancy rate among the control and 
test groups. Pregnancy rates were 96, 92, and 100% at low, mid- and high-dose groups, 
compared to controls. 

Body weight and body weight gain: At 300 mg/kg bw/day, maternal body weight decreased 
slightly throughout the study, but not statistically significant. Body weight change was 
statistically significantly decreased 53 and 84%, at 100 and 300 mg/kg bw/day, respectively 
during the gestation days 6-8, compared to controls. Thereafter, body weight change was similar 
across all groups. Maternal corrected body weight change was statistically significantly reduced 
at 300 mg/kg bw/day. 

Maternal body weight, body weight change, and corrected body weight change 

Dose (mg/kl! bw/day) 
Parameter Time 0 10 
Body Gestation day 0 256.0 257.8 
weight, g Gestation day 6 293.3 295.3 

Gestation day 8 299.7 301.3 
Gestation day 10 310.3 312.0 
Gestation day 12 322.4 325.2 
Gestation day 14 330.6 332.7 
Gestation day 16 348.7 351.0 
Gestation day 18 376.0 381.5 
Gestation day 21 431.6 439.2 

Body Gestation days 0-6 37.3 37.5 
weight Gestation days 6-8 6.4 6.0 
gain, g Gestation days 8-10 10.6 10.8 

Gestation days 10-14 20.3 20.7 
Gestation days 14-18 45.8 48.8 
Gestation days 18-21 55.6 57.7 

Corrected body wei!!ht gain, g 72.8 74.9 

Data obtained from pages 44-47 of the study report 
* p < 0.05;. ** p < 0.01. 

100 
259.2 
296.0 
299.0 
310.0 
321.0 
327.6 
344.9 
375.0 
428.4 
36.9 
3.0* 
11.0 
17.6 
47.4 
53.5 
70.0 

300 
259.4 
292.0 
293.0 
303.4 
313.2 
322.0 
340.8 
369.4 
420.4 
32.6 
1.0** 
10.4 
18.6 
47.4 
51.0 
61.3* 
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Food consumption: There was a treatment-related, biologically and/or statistically significant 
decrease in food consumption at 300 mg/kg bw/day between gestation days 6 and 16, compared 
to controls. The effect was more pronounced between GD 6-8 where there was a 15% reduction 
in food consumption and 7% reduction during GD 8-10. 

Food consumption (g/day) 

Timeoeriod 0 

Gestation days 1-6 26.2 
Gestation days 6-8 26.7 
Gestation days 8-10 26.8 
Gestation days 10-12 27.2 
Gestation days 12-14 27.5 
Gestation days 14-16 28.0 
Gestation days 16-18 29.9 
Gestation days 18-21 30.1 

Data obtained from pages 49-50 of the study report 
* p < 0.05; ** p < 0.01. 

Dose (me:/ke: bw/dav) 
10 100 300 

26.3 26.5 26.0 
26.2 24.9 22.7** 
27.2 26.7 24.8* 
27.9 26.6 26.1 
27.5 26.5 25.9* 
28.1 27.5 26.8 
31.0 30.5 29.8 
30.6 29.9 29.1 

Macroscopic findings and liver weight: The only possibly treatment-related finding at gross 
necropsy was observed in one female at 300 mg/kg bw/day, which showed yellow sediment in 
the kidney and gritty content in the urinary bladder. Liver weight was statistically significantly 
increased at 300 mg/kg bw/day and somewhat increased at 100 mg/kg bw/day without statistical 
significance. 

Maternal liver weight 

Parameter 
0 

N 24 
Mean liver weight ( g) 14.67 

Data obtained from page 52 of the study report 

*p <0.05 

Dose (ml?fke: bw/day) 
10 100 300 
24 23 25 

14.66 15.43 15.56*(t6) 

Litter parameters: There were no differences among the control and test groups in the number of 
corpora lutea, implantation sites, either early or late resorptions, number of live fetuses, sex ratio, 
or percent pre- or post-implantation loss per litter. Fetal body weight was biologically and/or 
statistically significantly decreased at and above 100 mg/kg bw/day. 

Mean body weights (g), of live male and female rat fetuses 

Group Dose (ml?fke: bw/day) 
0 10 100 300 

Combined sexes 5.44 5.48 5.32 5.14**(1 5.5%) 
Males 5.58 5.60 5.45*(!2%) 5.28**( !5.3%) 
Females 5.30 5.34 5.18 5.01 ** 

Data obtained from page.58 of the study report 
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Fetal external observations: A total of four fetuses at 300 mg/kg bw/day, from 2 different litters, 
presented the malformation of hindpaw polydactyly. Three of the fetuses with hindpaw 
polydactyly (300 mg/kg bw/day), all of which were in the same litter, also showed an anomaly of 
kyphosis, forelimb hyperflexion, misshapen digits on the forepaws, and malpositioning of the 
digits on both the forepaws and the hindpaws. Historical control data on such observations was 
not available in the study to aid in assessing their relationship to treatment. There were also 
some sporadic limb deformities at other dose levels (hindpaw or hindlimb malrotation), as the 
table below indicates. Reference to relevant historical control data suggests that these were 
probably only sporadic incidences occurring at the expected rate. There were single cases in the 
10 mg/kg bw/day group of forepaw hyperflexion and of umbilical hernia, which were probably 
also simply sporadic findings, although no historical data were supplied on these conditions. 
Enlarged placenta was observed at the mid and high dose, with a suggestion of a dose response 
relationship. 

Selected fetal external observations 

Observation Dose (m21k2 bw/dav) 
0 10 100 

Number of fetuses examined 333 (24) 345 (24) 311 (23) 
Hindpaw(s) 0 
(unilateral/bilateral): 
polydactyly (presence of 1 or 
2 supemumerarv digits). 
Kyphosis. Forelimb 0 
(bilateral): hyperflexion. 
Forepaws (bilateral): all 
digits: misshapen. Forepaws 
(bilateral): digit 2: 
malpositioned. Hindpaws 
{bilateral): all digits: 
malpositioned. 
Hindpaw or hindlimb 0 
(unilateral): malrotated: 
outward or inward. 
Forepaw (unilateral): 0 
hVPerflexion. 
Umbilical hernia. 0 
Placenta: enlarged 0 

Data obtained from page 61 of the study report 
() Number of litters 

0 0 

0 0 

2 (2) 0 

1 (1) 0 

1 (1) 0 
0 2 (1) 

300 
353 (25) 

4 (2) 

3 (I) 

1 (!) 

0 

0 
4 (1) 

Fetal visceral observations: Examination of the fetuses for visceral findings revealed no 
malformations, and no treatment-related variants or anomalies in any group. 

Fetal skeletal observations: Two of the four fetuses with the external observation ofhindpaw 
polydactyly had malformations including short tibia and femur, supernumerary cartilaginous 
phalanges, fused cartilage for several metatarsals and phalanges, and unossified 5th metatarsal 
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(presumably the other two fetuses with externally observed hindpaw polydactyly were not 
included among those subjected to skeletal observation). There was a slight increase at the mid 
and high dose in the occurrence of27 pre-sacral vertebrae. Treatment-related variants observed 
in this study were primarily linked to ossification. Some of these occurred at an increased fetal 
and/or litter incidence in the low dose group. These were 7th cervical centrum: 
unossified/normal cartilage; forepaws: 3rd and/or 4th proximal phalanges: unossified/normal 
cartilage; 1st metatarsal: unossified/normal cartilage; less than 9 sacrocaudal vertebrae ossified/9 
first sacrocaudal vertebrae: normal cartilage. 

None of these data were statistically analysed in the study. 

Selected skeletal fmdings in fetuses (fetal incidence, litter incidence) 

Dose. (m!!/1 P- bw/day 
Type3 Levelb 0 10 100 300 

Number of fetuses examined: 172 179 163 182 

Number of litters examined: 24 24 23 25 

Anterior and/or posterior fontanelle: Var F 0 0 0 2 
enlarged L 0 0 0 2 
71J1 cervical centrum: 

Var 
F 19 19 40 63 

unossified/normal cartilage L 10 14 18 18 
7th cervical centrum: unossified / dumbbell 

Ano 
F 0 0 2 1 

or bipartite cartilage L 0 0 2 1 
5th and/or 6th stemebrae: incomplete 

Var 
F 21 29 44 66 

ossification or bipartite/normal cartilage L 11 11 20 22 
5th or 6th stemebra: unossifi.ed/normal 

Var 
F 1 3 3 5 

cartilage L 1 2 2 5 
14th thoracic rib(s) (unilateral/bilateral): 

Var 
F 2 2 13 19 

short L 1 1 7 10 
Extra ossification point (unilateral/ 

Var 
F 10 5 8 22 

bilateral) on 14th thoracic vertebra L 9 4 7 10 

Presence of 27 pre-sacral vertebrae Ano 
F 0 0 1 2 
L 0 0 1 1 

14th thoracic rib(s) (bilateral): short and 
Ano 

F 0 0 1 1 
presence of27 pre-sacral vertebrae L 0 0 1 1 
5th metacarpal: incomplete ossification / 

Var 
F 1 0 2 9 

normal cartilage L 1 0 2 5 
Forepaws: 3"1 and/or 4th proximal 

Var 
F 0 1 2 4 

phalanges: unossified/normal cartilage L 0 1 2 3 

1st metatarsal: unossified/normal cartilage Var 
F 0 11 20 18 
L 0 6 9 9 

Tibia (bilateral) and femur (bilateral): F 0 0 0 2 
short/cartilage normal; supernumerary 
cartilaginous phalanges (bilateral); and/or 
3rd and 4th metatarsal, proximal and distal Mal 

L 0 0 0 1 
phalanges (unilateral): cartilage fused; 
and/or 5th metatarsal: unossified/normal 
cartilage. 
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Less than 9 sacrocaudal vertebrae ossified / 
9 first sacrocaudal vertebrae: normal Var 
cartilage 
Data obtamed from pages 65-o'/ ot the stud· i, rt y epo 
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F 1 7 7 8 
L 1 4 5 6 

3 Var = Variation; Ano= Anomaly; Mal= Malformation; h F = Fetal observations; L = Litter 
observations 

Conclusions 

The study authors proposed a NOAEL of 10 mg/kg bw/day for both maternal and fetal effects. 
This was based on a LOAEL of 100 mg/kg bw/day for dams and fetuses. The relevant effects in 
the dams included increased salivation and in the fetuses decreased mean body weight. 

The increased salivation in the dams at 100 mg/kg bw/day was also observed, with a higher 
incidence, at the high dose. Salivation as a clinical sign was not observed in any other study in 
the database. Nevertheless its incidence is clearly increased in a dose-related manner in the mid 
and high dose dams in this study. Since this is a gavage study, the increased salivation was not 
related to palatability issues. Additionally, a dose-related increase in enlarged placenta was seen 
at and above 100 mg/kg bw/d. Based on these findings, the maternal NOAEL (NOEL for 
Australia) was established at 10 mg/kg bw/day. 

There were indications offetotoxic effects at and above 10 mg/kg bw/d as manifested by 
increased fetal and/or litter incidence of skeletal variations. However, since the skeletal effects at 
the lowest dose were variations and not malformations and since skeletal variations were 
observed in the rabbit developmental toxicity study at 75 mg/kg/day (NOAEL = 10 mg/kg/day), 
the NOAEL (NOEL for Australia) for fetotoxicity was established for this study at 10 mg/kg 
bw/d). 

"' 
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II DATAEVALUATIONRECORD II 
STUDY TYPE: Prenatal Developmental Toxicity Study- Rabbit; OPPTS 870.3700b [§83-3b]; 

OECD414. 

PC CODE: 000692 DP BARCODE: D335563 

TEST MATERIAL <PURITY}: AE 0317309 (95.7% w/w) 

SYNONYMS: 5-Hydroxy-1,3-dimethylpyrazol-4-yl 2-methylsulfonyl)-4-
(trifluoromethyl)phenyl ketone 

CITATION: Wason S. (2006) AE 0317309 Developmental toxicity study in the rabbit by 
gavage. Bayer CropScience, Sophia Antipolis Cedex, France. Study Report No.: 
SA 03131, February 22, 2006. MRID 46801906. Unpublished. 

SPONSOR: Bayer AG, Bayer CropScience, Research Taingle, NC 27709, USA. 

EXECUTIVE SUMMARY: In a developmental toxicity study (MRID 46801906), AE 
0317309Technical (95.7% a.i.; Batch# Op. 1-4) in 0.5% aqueous methylcellulose was 
administered daily via oral gavage to 24 time-mated New Zealand White rabbits/ group at a dose 
volume of 4 mL/kg at dose levels of 0, 10, 75, or 250 mg/kg bw/day from gestation day (GD) 6 
through 28 inclusive. All surviving rabbits were killed on GD 29; their fetuses were removed by 
cesarean section and examined. Liver weight and the number of ribs were noted for each animal. 
The gravid uterine weight, number of corpora lutea, number of implantations, resorptions ( early 
and late), and live and dead fetuses, and the individual weight oflive fetuses, was recorded for 
each animal. Live fetuses were sacrificed and examined externally. The heads of approximately 
half the fetuses were fixed for later examination. All fetuses were dissected for visceral findings, 
fixed, and stained for skeletal examination. 

No effects of treatment were observed on mortality, number of corpora lutea, implantation sites, 
early or late resorptions, number of live or dead fetuses, or percent pre- or post-implantation 
losses per dam and fetal sex ratio, fetal external, and visceral malformations at any dose level. 

At 250 mg/kg bw/day maternal body weight gain decreased a230% or 0g gain vs 30g in control) 
significantly between GD 8-10 and food consumption decreased significantly throughout the 
study. At necropsy 2/25 does had prominent liver lobulations, however, no histopathology 
information was available. 
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The maternal LOAEL is 250 mg/kg bw/day based on decreased body weight gain during 
GD 8-10 and decreased food consumption during the study. The maternal NOAEL was 75 
mg/kg bw/day. 

At 250 mg/kg bw/day, fetal body weight was statistically significantly decreased both for 
combined sexes and for the sexes taken separately. Mean combined fetal body weights 
decreased 4.7 - 14.9% at?. 10 mg/kg bw/day and was dose-related. However, a follow-up 
historical control analysis revealed that concurrent controls were at the upper end of the 
historical control range and that body weights at the low and mid doses were within the historical 
control range. A number of skeletal anomalies and variants were recorded at ?.75 mg/kg bw/day; 
however; their incidences at 10 mg/kg/day did not exceed rates in historical control data. 

The developmental LOAEL was 75 mg/kg bw/day based on an increased incidence of 
fetal/litter skeletal anomalies/variations. The developmental NOAEL was 10 mg/kg 
bw/day. 

This study is classified acceptable/guideline (OPPTS 870.3700b) and satisfy the guideline 
requirements for a developmental study in the rabbit. 

COMPLIANCE: Signed and dated Data Confidentiality, Flagging, Quality Assurance, and 
GLP Compliance statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 
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Report: 
Title: 
Laboratory 

Study duration 
Report No.: 
Document No.: 
Guidelines: 

GLP/QA 

KIIA 5.6.11/01, Wason, S.; 2006 
AE 0317309 - Developmental toxicity study in the rabbit by gavage 
Bayer CropScience, 355 rue Dostoievski, BP 153, 06903 Sophia-Antipolis Cedex, 
France 
2 September 2003 - 1 January 2004 
SA03131 
M-266702-01-2 
OECD 414 (Jan. 2001); EEC. 92/69 - Annex V - method B31 (1992); OPPTS 
870.3700 (Aug. 1998), MAFF 59 No.12 Nousan No8147 (Nov. 24, 2000) 
Yes 

Materials and Methods 

AE 0317309 (batch Op. 1-4, purity 95.7%) was formulated in 0.5% aqueous methylcellulose and 
administered by oral gavage in a constant volume of 4 ml/kg to groups of 25 time-mated female 
New Zealand white rabbits at doses of 0, 10, 75, and 250 mg/kg bw/day from gestations days 6 
through 28, inclusive. The homogeneity of the suspensions was checked during the first 
formulation for the highest and lowest concentrations and all concentrations were checked for all 
formulations. Stability of the compound in suspension in the vehicle had been determined in a 
previous study (SA 02020) and it was stable for 29 days at 5°C (± 3°C). The animals were 
housed individually in polycarbonate cages with a perforated cage floor, and food and water 
were available ad libitum. Clinical signs were monitored and animals were checked twice daily 
on weekdays and once daily on weekends or holidays for morbidity or mortality. Body weight 
was measured on gestation days 3, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, and 29. Food 
consumption was measured on these days as well as for days 3-4, 4-5, and 5-6. On day 29 of 
gestation, the rabbits were sacrificed and subjected to macroscopic examination. Liver weight 
and the number of ribs were noted for each animal. The gravid uterine weight, number of corpora 
lutea, number of implantations, resorptions (early and late), and live and dead fetuses, and the 
individual weight of live fetuses, was recorded for each animal. Live fetuses were sacrificed and 
examined externally. The heads of approximately half the fetuses were fixed for later 
examination. All fetuses were dissected for visceral findings, fixed, and stained for skeletal 
examination. Fetal observations were classified as common variants (changes occurring in more 
than approximately 5% of the control population), minor anomalies (slight, relatively rare 
structural changes that are not obviously detrimental), and malformations (very rare or obviously 
lethal changes). 

Statistical Analysis 

Appropriate statistical procedures for analyzing the data were employed. Body weights and 
body weight gains, food consumption and fetal litter based parameters were analyzed using 
Bartlett test, ANOVA, Kruskal-Wallis and Dunnett tests. The statistical tests were acceptable. 

Findings 

Mortalities: There were no mortalities during the study. 

Clinical signs: Yellow or beige sediments in the urine of females at 75 and 250 mg/kg bw/day 
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were noted on several occasions, with the incidence greater at 250 mg/kg bw/day. The study 
authors suggest that when AE 0317309 is excreted in the urine it forms a yellow sediment. 
Therefore, although this sediment was clearly treatment-related, it was considered by the study 
authors to be an indication of compound excretion rather than an adverse effect. However the 
identity of the sediment does not seem to have been confirmed. 

Clinical signs and pregnancy status (%) 

Dose (m2/kg bw/day) 
Observation 0 10 
N 25 25 
Pre1mant 24 (96) 23 (92) 
Few feces 0 2 
Intense yellow urine 0 0 

a Data obtained from page 39 - 40, in the study report 
Numbers in the parenthesis is % pregnant 

75 
25 

23 (92) 
3 
1 

250 
25 

22 (88) 
5 

25 

Pregnancy rate: At 0, 10, 75 and 250 mg/kg bw/day, the pregnancy rates were 96, 92, 92, and 
88%, respectively. 

Body weight and body weight gain: Maternal body weight gain at 250 mg/kg bw/day was 
statistically significantly reduced between days 8 and 10, with an overall reduction between days 
6 and 29 of 31 % compared to controls. Corrected maternal body weight at 250 mg/kg bw/day 
was slightly but statistically non-significantly decreased compared to controls. Body weight 
changes were not affected at 75 and 10 mg/kg/day. 

Body weight and body weight gain (kg) 

Dose (m2/ki bw/day) 
Parameter Time 0 10 75 250 
Body Gestation day 3 3.46 3.47 3.50 3.49 
weight, kg Gestation day 6 3.49 3.52 3.52 3.51 

Gestation day 8 3.50 3.53 3.53 3.51 
Gestation day 10 3.53 3.56 3.55 3.51 
Gestation day 12 3.56 3.58 3.57 3.52 
Gestation day 14 3.60 3.63 3.63 3.56 
Gestation day 16 3.65 3.68 3.68 3.61 
Gestation day 18 3.67 3.69 3.68 I\ 3.62 
Gestation day 20 3.68 3.69 3.70 \ 3.62 
Gestation day 22 3.72 3.73 3.72 3.64 
Gestation day 24 3.76 3.76 3.76 3.67 
Gestation day 26 3.79 3.79 3.80 3.71 
Gestation day 29 3.84 3.85 3.88 3.75 

Body Gestation days 3-6 0.03 0.04 0.02 0.01 
weight Gestation days 6-8 0.01 0.02 0.02 0.00 
gain, kg Gestation days 8-10 0.03 0.02 0.02 0.00** 

Gestation days 10-14 0.07 0.07 0.07 0.05 
Gestation days 14-18 0.08 0.06 0.06 0.06 
Gestation days 18-22 0.05 0.04 0.04 0.02 

' 
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I Gestation davs 22-26 0.06 0.07 
I Gestation days 26-29 0.05 0.05 

Corrected bodv weight gain, kg -0.11 -0.13 

Data obtained from pages 41-45, in the study report. 
* p < 0.05; ** p < 0.01. 

0.07 0.07 
0.08 0.04 
-0.12 -0.21 

Food consumption: At 250 mg/kg bw/day, food consumption was consistently reduced 
compared to controls, with the reduction achieving statistical significance on several occasions. 
Food consumption was reduced 9-24% during GD 6-29. Food consumption was unaffected at 75 
and 10 mg/kg/day. 

Food consumption, in grams/day, by pregnant rabbits 

Dose (mg/k2 bw/day) 
Time oeriod 0 10 
Gestation days 3-6 169.3 175.4 
Gestation davs 6-8 169.5 168.1 
Gestation davs 8-10 171.5 165.7 
Gestation days 10-14 161.0 156.4 
Gestation davs 14-18 158.0 146.0 
Gestation days 18-22 162.7 153.4 
Gestation davs 22-26 139.0 131.9 
Gestation days 26-29 124.9 117.8 

Data obtained from pages 46-4 7, in the study report. 
* p < 0.05; ** p < 0.01. 

75 
173.1 
165.7 
169.5 
150.8 
147.7 
151.3 
134.1 
127.7 

250 
167.8 

144.0** 
143.9** 
131.2** 
120.5** 
130.8** 
117.6 
114.2 

Liver weight: Mean liver weights are provided in the table below. Liver weight was statistically 
significantly increased at 250 mg/kg bw/day (125.3 g, p:::; 0.01) compared to controls (102.6 g) .. 

Mean Liver weights (g), and incidence of necropsy imdings 

Group 
0 

Liver weight 102.6±11.7 

Prominent liver 0 

lobulations 
Cvsts (oviduct) 3 

Data obtained from Tables 5 and 6, pages 48-49, in the report. 

N~25 

Data obtained from Table 7, page 52, in the report 

Figures in parenthesis(%) 

Dose (m2/ IC!! bw/day) 
10 75 

99.8±15.4 105.0±14.l 

1 1 

10 11 

250 

125.3**±15.6 (j19) 

2 

7 

Macroscopic.findings: Prominent macroscopic findings are listed above in the table. Prominent 
lobulation of the liver was noted at 250 mg/kg bw/day in 2 out of25 females. At 75 and 10 
mg/kg/day groups isolated incidences ofliver lobulations were observed;however in the absence 
ofliver weight increases, no corresponding histopathology and lack of dose response, liver 
lobulations in these dose groups are considered equivocal. Oviduct cysts were more common in 
treated groups, but there was no dose-response effect. Counting ribs in adult female rabbits 
revealed that the most common number of ribs was 26 (70% of all animals). 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 77 of 265 

AE 0317309 TECHNICAL /000692 
Prenatal Developmental Toxicity Study in Rabbits (2006)/ Page 6 of 8 

OPPTS 870.3700b/ OECD 414 

Distribution of rib numbers in the dams 

Rib count
8 Dose (ml?fk2 bw/day) All animals 

0 10 75 250 
12 / 12 21% 17% 4% 23% 16% 
12 / 13 21% 9% 17% 9% 14% 
13 / 13 58% 74% 78% 68% 70% 
> 12 / 12 79% 83% 96% 77% 84% 

Data obtained from Appendix K, pages 203 - 205, in the study report. 
a 12 / 12 = 12 ribs per side; 12 / 13 = 12 ribs on one side, 13 ribs on other side; 13 / 13 = 13 ribs 
per side 

Fetal body weight: At 250mg/kg bw/day, fetal body weight was statistically significantly 
decreased both for combined sexes and for the sexes taken separately. Moreover, combined
sexes body weight was significantly decreased 4.7 - 14.9% at~ 10 mg/kg/day and was dose-
related. The study authors stated that these decreases were within historical control ranges; 
however no relevant data were supplied at the time of study submission. A follow-up historical 
control analysis revealed that concurrent controls were at the upper end of the historical control 
range and that body weight at the low and mid doses were within the historical control range. 

Mean body weights (g), of live male and female rabbit fetuses 

Group 
0 

Combined sexes 38.2:1:6.5 

Males 38.1±7.1 

Females 38.3 

Data obtained from Table 7, page 52, in the report 

Figures in parenthesis(%) 

* p< 0.05; ** p< 0.01. 

Dose (ml?fke bw/day) 
10 75 

36.4*±6.4 (!4.7) 36.2**±5.5 (!5.2) 

36.4±6.2 36.8±5.2 

36.4 35.6 

250 
32.5**±5.8 W4.9) 

32.6**±5.8 (!14.1 

32.3**±5.9 (!15.6) 

Litter parameters: There were no significant differences between groups in the number of 
corpora lutea, implantation sites, early or late resorptions, number oflive or dead fetuses, or 
percent pre- or post-implantation losses per dam. There was also no effect in any group on the 
fetal sex ratio. 

Fetal external observations: There was no effect of treatment on the incidence of external 
malformations. Two fetuses were observed to have malformations: one in the control group with 
gastroschisis median, spina bifida, hindlimb hyperfl.exion, and acaudate; and one at 7 5 mg/kg 
bw/day with umbilical hernia. The occurrence of umbilical hernia was considered not to be 
treatment-related since one such case in the 208 fetuses in the relevant dose group is within the 
range of the historical control data supplied. The incidence of runt fetuses was somewhat 
increased in the treated groups compared with controls. However, the control group showed a 
low incidence by historical control standards (historical minimum, 15/235 fetuses) and the 
incidence in the treated groups was below the historical maximum ( 41/21 7) at all but the high 
dose (see table below). 
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Selected external and skeletal findings in fetuses 

Parameter Dose (mg/k~ bw/day, 

Type a Levell> 0 10 75 250 
Number of fetuses examined: F 198 197c 208 206 
Number of litters examined: L 24 23 23 22 

Runt (body weight< 28.0 g) Var F 13 23 15 45 
L 6 13 6 13 

Atlas centrum: unossified Var 
F 0 3 5 21 
L 0 2 4 11 

Extra ossification site between atlas and 
Var 

F 1 5 25 42 
axis L 1 3 11 13 
13m thoracic rib(s) (unilateral or bilateral) or F 101 138 189 200 
13th thoracic rib(s) (bilateral, short Var L 23 23 22 22 
unilateral) 
13m thoracic rib(s) (unilateral/bilateral) and 

Ano 
F 2 2 14 53 

presence of27 pre-sacral vertebrae L 2 2 7 14 
1st metacarpal: 

Var 
F 43 34 32 78 

incomplete ossification or unossified L 12 15 11 16 
Insertion point(s) (unilateral/bilateral) of 

Var 
F 64 90 163 146 

pelvic girdle on 2nd sacral vertebra L 19 21 21 22 

Pubis (bilateral): incomplete ossification Var 
F 6 5 7 15 
L 4 3 3 5 

Uata obtamect trom Tables IS and lu, pages 54 an<1 :>IS-oU, m me report. 

a Var= Variation; Ano= Anomaly; 
b F = Fetal observation; L = Litter observation 
c 198 fetuses were recorded in this group but one fetus was not evaluated for skeletal findings. 

Fetal visceral findings: The incidence of short innominate artery was somewhat above historical 
control rates at the low and high dose, but there was no effect at the mid dose. 

Fetal skeletal findings: There were no treatment-related malformations. A number of skeletal 
anomalies and variants were recorded, although their incidences at the low dose did not exceed 
rates in historical control data. Also, as mentioned above, the incidence of 13th ribs in the rabbits 
in this study seems to be naturally high (as seen in the dams). 

Conclusions 

The study authors proposed a maternal NOAEL of 75 mg/kg bw/d and a fetal NOAEL of 10 
mg/kg bw/d. The maternal LOAEL was based on decreased food consumption and body weight 
gain at 250 mg/kg bw/day. The fetal LOAEL was based on altered ossification patterns and 
other skeletal variants and anomalies at the mid dose (75 mg/kg bw/day). 

As well as showing reduced food consumption and increased loss of body weight at 250 mg/kg 
bw/day, dams at this dose had increased liver weight. The maternal NOEL was therefore set at 
75 mg/kg bw/day. 

Fetal weight (combined sexes) was decreased in the high-dose group. In addition, there were a 
number of skeletal effects which showed increased fetal and/or litter incidence at the mid dose 
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together with a dose-response relationship. Therefore the fetal NOAEL (NOEL for Australia) 
can be established at 10 mg/kg pw/d. 
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EPA WAM: PV Shah, PhD Signature: 
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Templ~te ~ersion 02/06 

TXR#: 0054227 

DATA EVALUATION RECORD 

STUDY TYPE: Chronic Toxicity in Dogs (feeding); OPPTS 870.4100b [§83-lb]; OECD 452. 

PC CODE: 000692 
DP BARCODE: D335563 

TEST MATERIAL (PURITY}: AE 0317309 (95.7% w/w) 

SYNONYMS: 5-Hydroxy-1,3-dimethylpyrazol-4-yl 2-methylsulfonyl)-4-
(trifluoromethyl)phenyl ketone 

CITATION: Eigenberg, D.A. (2006) A chronic toxicity feeding study in the beagle dog with 
technical grade AE 0317309. Bayer CropScience LP Toxicology, Stilwell, 
Kansas, USA. Study Report No.: 201450, February 21, 2006. MRID 46801908. 
Unpublished. 

SPONSOR: Bayer AG, Bayer CropScience, Research Triangle Park, NC 27709, USA. 

EXECUTIVE SUMMARY: In a chronic toxicity study (MRID 46801908), AE 0317309 
(95.7% w/w, Batch#: OP. 1-4) was administered to 4 beagle dogs/sex/dose in the diet for 52 
weeks at doses of 0, 250, 1000, or 3000 ppm (equivalent to 0/0, 7/9, 34/33, and 101/93 
mg/kg/day in males/females). 

No treatment-related adverse effects were observed on mortality, body weights, body weight 
gains, food consumption, ophthalmoscopic examination, urinalysis, or clinical chemistry at any 
dose. LDH levels were decreased in the mid and high dose females at 12months. However, the 
pretest values were also low in these groups, suggesting that this was not treatment-related. 
There was no evidence of treatment-related increased blood levels in the urine. 

At 3000 ppm, APTT was significantly depressed in males (16%) and females (14-16%) at~ 1000 
ppm. The prothrombin time was not significantly effected. Since the APTT was decreased 
rather than increased, the clinical and toxicological significance is unknown. 

A dose-related, non-statistically significant, increase in the absolute and relative liver, kidney and 
thyroid weights increased in males and females. Specifically at the 3000 ppm dose, absolute and 
relative liver weights in males and females (34-49%), absolute and relative kidney weights in 
males (26-38%), and absolute and relative thyroid weights in females (18-30%) increased. 
Microscopically, increased incidence of hepatocytomegaly was observed in 2/4 males and 3/4 
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females at the high dose, compared to 0/4 in controls. Hepatocytomegaly was observed as 1 
(minimal) on a scale of 1 to 5. Kidney tubular dilatation was observed in 1/4, 1/4, 3/4, and 4/4 in 
the control, 250, 1000 and 3000 ppm males, respectively with a severity grade of 2 in the mid
and high dose groups and grade severity of 1 each in control and low dose groups. Additionally, 
cataracts were observed one each in 3000 ppm males and females; grade severity of 2. One high
dose male showed inflammation, hemorrhage and debris in bladder. Increased thyroid weights 
were not associated with any treatment-related micropathology observed. 

The LOAEL is 1000 ppm (equivalent to 34 mg/kg/day) in males, based upon the increased 
incidence and severity of kidney tubular dilatation. The NOAEL was 250 ppm (equivalent 
to 7 mg/kg/day) in males. The LOAEL is 3000 ppm (equivalent to 93 mg/kg bw/day) in 
females, based on cataracts. The NOAEL is 1000 ppm (equivalent to 33 mg/kg/day) in 
females. 

This study is classified as acceptable/guideline and satisfies the guideline requirement (OPPTS 
870.41 00b, OECD 452) for a chronic oral toxicity study in dogs. 

COMPLIANCE - Signed and dated GLP Compliance, Data Confidentiality, Quality Assurance, 
and Flagging statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 

.. 
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Report: 
Title: 
Laboratory 

Study duration 
Report No.: 
Document No.: 
Guidelines: 

GLP/QA 

KITA 5.3.4/01, Eigenberg, D. A.; 2006 
A chronic toxicity feeding study in the beagle dog with technical grade AE 0317309 

Bayer CropScience LP Toxicology, 17745 South Metcalf, Stilwell, Kansas 
66085-9104 

6 April 2004-20 April 2005 (in-life) 
201450 
M-267321-01-1 
U.S. EPA Health Effects Test Guidelines, OPPTS 870.4100 (1998) 
OECD Guidelines for Testing of Chemicals, Section 4, Guideline 452, May 1981 
Yes 

Materials and Methods 

AE 0317309 (batch Op. 1-4, purity 95.7%) was incorporated into diet and administered to groups 
of 4 male and 4 female beagle dogs at 0, 250, 1000, or 3000 ppm for one year. These 
concentrations provided doses of 0, 7, 34, and 101 mg/kg bw/d for males and 0, 9, 33, and 93 
mg/kg bw/d for females. 

Selection of these dose levels was based on a 90-day feeding study in the Beagle dog [Eigenberg, 
D. A.: "Technical Grade AE 0317309: A 90-Day Subchronic Toxicity Feeding Study in the 
Beagle Dog", Report Number 201019, March 26, 2004], which used doses of 0, 1500, 9000, and 
18000 ppm in the diet and was terminated on study day 29 due to the findings described below 
and a 90-day feeding study in the Beagle dog, which used 100, 500, and 1000 ppm in the diet 
[Eigenberg, D. A.: "Technical Grade AE 0317309: A 90-Day Subchronic Toxicity Feeding Study 
in the Beagle Dog", Report Number 201210, August 30, 2005]. 

In the first 90-day study, one mid-dose group dog was euthanized on study day 23 because the 
dog essentially had stopped eating on study day 14. On study day 28, two high-dose group dogs 
were euthanized in moribund condition. The gross necropsy of these animals revealed 
compound-related lesions in the urinary tract in all three animals. In the low-dose group, there 
was an increase in blood in the urine of males and females, indicating urinary tract lesions. In the 
second 90-day study, no systemic toxicity was observed. 

The dogs in the present study were sourced from Marshall Farms USA, Inc, North Rose, New 
York and were 7-8 months old at the start of the study. They were housed individually in 
stainless steel runs. The test substance was suspended in acetone and com oil, and this mixture 
was added to the diet so that com oil was 1 % of the diet and the required test substance 
concentration was achieved. The test substance was homogeneously distributed in the diet and 
was stable in the feed stored at room temperature for 7 days and freezer temperature for 28 days. 
The concentration of the active ingredient in the feed was verified in study weeks 1, 2, 3, and 
then every 4 or 5 weeks until the end of the study. The diet was made available to the animals 
for 3-6 hours each day, and water was available ad libitum. Body weights were measured weekly 
and immediately prior to necropsy, and food consumption was determined daily. Clinical signs 
were monitored at least twice daily on weekdays and once daily on weekends and holidays. 
Ophthalmoscopic examinations were conducted prior to the start of the study, and just before the 
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end of the study. Detailed clinical examinations were conducted at study initiation and weekly 
thereafter. Blood for hematology and clinical chemistry was drawn once pretest, and in weeks 
13, 26, 39, and 52 by jugular vein puncture after overnight fasting. Urine was collected 
( overnight samples) at these times. At the end of the study, the dogs were sacrificed by 
intravenous injection of a standard euthanasia solution and subjected to a gross necropsy. 
Selected organs were weighed, and organs and tissues were collected for microscopic 
examination. 

The following hematology parameters were assessed: Hct, WBC differential count, Hb, MCH, 
WBC, MCHC, RBC, MCV, platelet count, reticulocyte count, blood cell morphology, activated 
partial thromboplastin time (APTT), prothrombin time (PT), red blood cell distribution width 
(RDW), hemoglobin distribution width (HDW). Clinical chemistry included calcium, albumin, 
chloride, creatinine, urea nitrogen, phosphorous, total cholesterol, potassium, globulins, sodium, 
glucose, total bilirubin, alkaline phosphatase, total protein, triglycerides, creatine phosphokinase, 
lactic acid dehydrogenase (LDH), uric acid, ALT, AST, A/G ratio, GGT. Urinalysis covered the 
following parameters: appearance, glucose, volume, ketones, specific gravity, osmolality, 
bilirubin, pH, blood, sediment (microscopic), nitrite, protein, urobilinogen, urine creatinine (24 
h), leucocytes. 

The organs/tissues collected at necropsy were as follows: aorta, brain (multiple sections), salivary 
glands, heart, esophagus, bone marrow, spinal cord (3 levels), stomach, lymph nodes 
(mesenteric, retropharyngeal), pituitary, duodenum, spleen, eyes (retina, optic nerve), sciatic 
nerve, jejunum, thymus, ileum, adrenal gland, cecum, colon, kidneys, parathyroids, rectum, 
urinary bladder, thyroids, liver, testes, gall bladder, epididymides, bone (sternum and/or femur), 
pancreas, prostate, skeletal muscle, ovaries, skin, trachea, uterus, physical identifier, lung, 
mammary gland, all gross lesions and masses, ureter, bone (rib/CCJCT[craniocervicaljunction]), 
nasopharynx, fallopian tube (oviduct), larynx, cervix, vagina. In addition, lungs, heart, spleen, 
kidneys, testes, epididymides, thyroid, brain and adrenal glands were weighed and examined 
microscopically. 

Statistical Analysis 

Statistical significance was determined at P~0.05 for all tests with the exception of Bartlett's test, 
in which a probability value of P~0.01 was used. All tests were two tailed, except for gross and 
histology lesions which were one sided. Continuous data were analysed with Bartlett's test for 
homogeneity followed by ANOV A, if significant Dunnett's test was used. For heterogenous 
data, a Kruskal-W allis ANOV A was performed followed by Mann-Whitney U-test used to 
identify statistical significance between groups. 

Frequency data were initially analysed by Chi-Square test, if significant, each treatment group 
was compared to control group using Fisher's Exact test. 

Gross lesions from animals in all dose groups and representative sections of the tissues listed 
above (with the exception of the physical identifier and vagina) from all control and high-dose 
group animals were processed, stained with hematoxylin 
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and eosin (H&E) and examined under the light microscope. If findings were observed in a tissue 
in the high-dose group the mid-and low-dose groups were evaluated. 

Findings 

Mortality: No animals were found dead or sacrificed in-extremis during the study. 

Clinical signs: Although there was no dose-response association, abnormal color (brownish 
yellow and reddish brown) urine was more common in treated males. It was no more common in 
treated females than in control females. There were no other noteworthy clinical observations. 

Number of animals showing abnormal color of the urine 

Parameter Dose {ppm) 
Males Females 

0 250 1000 3000 0 250 1000 3000 
N=4 N=4 N=4 N=4 N=4 N=4 N=4 N=4 

Abnormal color of 
the urine 1 4 2 4 3 4 4 3 

Body weights: Terminal body weights were not affected. Mean body weights were increased 
(NS) compared to controls and the increases were not dose-related. The mean body weight gains 
increased 14-21 % in males and 19- 72% in females. 

Mean Body Weights and Body Weight Gains ofBeaglesa 
Cone. in Body Weight (g) Body Weight Gain (g) 52 Week Body 
Diet Weight Gain 
(ppm) 0Weeks 52 0-13 13-26 26-52 g %of 

Weeks Weeks Weeks Weeks Control 
Male 
0 8078 ± 9946± 999 263 606 1868 

757 567 
250 8670 11389 ± 1655 423 641 2719 +46 

±739 2168 
1000 8222± 10344 ± 1195 92 835 2122 + 14 

480 521 
3000 8404± 10660 ± 1024 15 1218 2257 + 21 

797 1113 
Female 
0 7600± 8965 ± 618 -172 920 1366 

548 648 
250 7591 ± 9219± 998 -77 707 1628 + 19 

545 1183 
1000 7479 9839± 1323 87 950 2360 +72 

±395 468 
3000 7743 ± 9636± 1029 10 854 1893 +39 

t~ 
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a Data obtained from Appendix N, pages 276-300, in the study report 

Food consumption: Although it did not generally reach statistical significance, there was a 
persistent tendency for dogs in the treatment groups to consume more food than the controls 
(ranging up to 50% greater in the high dose animals). 

Ophthalmoscopic findings: There were no treatment-related abnormalities. 

Hematology: Most alterations observed were judged not to be related to treatment for various 
reasons, including a lack of consistency over time, comparable values within the same treatment 
group in the pre-treatment period as well as during the study, coverage by historical control data, 
marked alteration in one animal only which led to an alteration in the group mean, or a lack of 
dose-dependency. 

At 12 months, APTT was significantly depressed in males at 3000 ppm (16%) and in females at 
and above 1000 ppm (14-16%). There were no statistically significant effects on prothrombin 
time. Since the APTT was decreased rather than increased, the clinical and toxicological 
significance of the change is doubtful. 

Selected hematology parameters in dogs given AE 0317309 in the diet for one year 

Parameter Sampling Dose (ppm) 
time Males Females 

0 250 1000 3000 0 250 1000 3000 
Pretest 341 372 327 406 323 337 348 292 

Platelets 3 241 315 294 377* 278 303 316 291 

103/mm.3 6 248 291 258 338 275 318 336 308 
9 250 277 262 348 286 321 295 297 
12 265 294 282 346 308 316 334 355 

Pretest 9.1 8.1 9.8 8.4 8.6 9.3 10.4 10.0 

WBC 
3 8.4 9.2 9.8 9.7 8.8 8.3 10.6 10.7 

103/mm3 6 8.5 8.5 8.3 9.7 7.5 8.2 10.1 11.5* 
9 9.0 9.1 9.5 10.1 8.7 8.4 10.3 10.5* 
12 8.6 9.2 9.7 10.3 7.9 8.1 9.8 9.1 

Pretest 6.80 6.97 7.41 6.92 7.42 6.93 6.92 6.92 

RBC 
3 7.04 7.03 7.30 7.02 6.76 6.87 6.77 7.15 

106/mm3 6 7.36 7.06 7.55 7.13 6.97 6.70 6.77 6.92 
9 7.58 7.35 7.58 7.44 6.93 6.88 6.95 7.16 
12 7.48 7.08 7.66 7.31 7.12 7.18 6.65 6.47 

Hct Pretest 45.0 45.7 49.8* 45.7 49.6 46.2 47.0 47.1 
% 3 47.0 46.9 47.8 46.9 45.6 46.9 47.1 47.5 

6 49.6 47.7 49.6 47.6 48.2 46.0 46.8 46.1 
9 51.3 50.1 51.2 50.5 47.8 48.0 49.3 48.8 
12 49.2 47.0 50.3 48.6 47.6 48.0 45.4 43.4 

APTT Pretest 19.2 18.7 19.7 18.8 21.8 19.8 19.9 20.6 
(Seconds) 3 16.4 16.7 15.1 15.7 18.5 16.9 16.6 17.2 

6 16.0 15.2 15.8 14.8 18.0 15.4 15.9 15.4 
9 16.3 15.1 15.6 14.6 16.9 16.5 15.3 15.0 
12 18.6 16.5 16.3 15.5* 18.8 16.7 15.7* 16.2* 

\) 
Oo 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 86 of 265 

Chronic Toxicity Study in Dogs (2005) / Page 7 of 10 
AE 0317309 TECHNICAL/000692 OPPTS 870.4100b/ DACO 4.3.2 / OECD 452 

PT Pretest 8.7 8.7 8.8 9.1 9.0 8.6 8.9 8.9 
(Seconds) 3 8.7 8.7 8.8 8.9 8.7 8.5 8.7 8.7 

6 8.9 9.1 9.1 9.4 9.4 8.8 9.2 9.0 
9 9.2 9.4 9.5 9.8 9.7 9.2 9.6 9.5 
12 9.2 9.4 9.3 9.8 9.6 9.2 9.8 9.6 

* p < 0.05. 

Clinical chemistry: There were no treatment-related alterations in clinical chemistry parameters. 
There were occasional differences from controls which were judged not to be related to treatment 
for various reasons (lack of consistency over time, comparable values within the same treatment 
group in the pre-treatment period as well as during the study, values within the historical control 
data, or marked alteration in one animal only which led to an alteration in the group mean; lack 
of dose-response relationship). LDH levels were decreased in the mid and high dose females at 
12 months. However the pretest values were also low in these groups, suggesting that this was 
not treatment-related. 

Selected clinical chemistry parameters in beagle dogs given AE 0317309 in the diet for one year 
are presented in the following table: 

Dose pm) 
Parameter Sampling Males Females 

time 0 250 1000 3000 0 250 1000 3000 
(months) 

Na Pretest 149 150 151 150 153 151 151 152 
mmol/L 3 151 154 154 153 153 156 156 156 

6 149 149 149 148 148 151 150 150 
9 153 153 152 149* 150 150 153* 154* 
12 148 149 148 148 149 148 150 148 

K Pretest 4.5 4.9 4.8 4.8 4.5 4.4 4.4 4.5 
mmol/L 3 4.6 4.7 4.7 4.8 4.6 4.6 4.6 4.4 

6 4.7 4.6 4.5 4.7 4.4 4.4 4.5 4.5 
9 5.1 4.8 5.0 4.8 4.5 4.5 4.7 4.7 
12 4.5 4.7 4.5 4.8* 4.5 4.4 4.5 4.4 

Cl Pretest 113 113 114 112* 114 114 115 115 
mmol/L 3 115 115 117 113 115 117 116 117 

6 113 115 116 114 116 118 116 118 
9 114 113 116* 113 116 117 116 116 
12 115 113 117* 113 114 118* 114 117 

Urea nitrogen Pretest 17 18 17 17 11 13 15* 12 
mg/dL 3 18 18 16 17 16 16 17 14 

6 16 16 14 14 13 15 15 13 
9 18 17 17 15 14 16 16 15 
12 18 17 17 17 15 17 14 15 

Glucose Pretest 104 106 98 102 93 98 101 100 
mg/dL 3 101 99 96 99 91 90 95 90 

6 95 101 99 98 100 95 99 92 
9 96 104 92 97 91 92 103* 99 
12 93 96 95 95 91 93 103* 95 

Triglycerides Pretest 32 34 41 56 42 40 47 38 
mg/dL 3 39 59 56 79 60 53 60 72 

6 37 52 49 80 51 57 55 54 
9 43 62 55 66 58 76 56 78 
12 29 54 48 73 51 58 47 63 
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Cholesterol Pretest 124 129 143 163* 129 133 139 131 
mg/dL 3 127 146 145 149 177 174 172 144 

6 139 162 150 155 144 187 196 171 
9 136 156 155 157 167 203 173 159 
12 134 153 147 150 217 195 228 207 

Creatine kinase Pretest 169 254 275 335 155 182 151 137 
Units/L 3 180 224 234 212 183 164 195 145 

6 169 181 147 162 142 146 124 110 
9 120 139 137 148 129 157 128 112 
12 129 140 141 151 125 134 124 78 

LDH Pretest 134 133 114 130 113 72 61* 59* 
Units/L 3 142 99 134 96 63 69 125 65 

6 138 115 83 72 69 101 81 70 
9 87 102 80 79 80 132 79 60 
12 98 130 96 107 100 111 59 39 

Total protein Pretest 5.6 5.6 6.0* 5.8 5.6 5.5 5.6 5.5 
g/dL 3 5.8 6.1 6.2* 6.0* 5.7 5.9 6.0 6.0 

6 5.8 6.3 6.3 6.1 5.5 5.9* 6.1 6.3* 
9 6.0 6.5 6.3 6.4 5.8 6.0 6.0 6.5* 
12 6.0 6.7 6.6 6.3 6.0 6.1 6.2 6.5 

Calcium Pretest 10.0 9.9 10.2 10.2 10.1 10.3 10.2 10.2 
mg/dL 3 9.7 10.0 9.6 9.7 9.9 10.1 IO.I 10.0 

6 9.6 9.7 9.6 9.8 9.5 9.8* 10.2* 9.8 
9 9.7 9.9 9.8 9.9 9.7 9.8 10.1 10.0 
12 9.7 9.6 9.6 9.5 9.5 9.5 10.1 * 9.8* 

* p<0.05 

Urinalysis: There were no treatment-related alterations. There were occasional alterations which 
were judged to be unrelated to treatment for various reasons, including a lack of consistency over 
time, comparable values within the same treatment group in the pre-treatment period as well as 
during the study, coverage by historical control data, marked alteration in one animal only which 
led to an alteration in the group mean, or the lack of a dose-response relationship. 

There were no indications of any treatment-related effects on levels of blood in the urine. 
However the units and method of measurement of this parameter were not given in the study 
report. 

There are a number of discrepancies between the raw urinalysis data provided in the report and 
those tabulated in the assessment by the applicant. The latter figures are given in the following 
table. 

Selected urinalysis parameters in treated dogs 

Parameter Sampling AE 0317309, dietary concentration in ppm 
time Males Females 

(months) 0 250 1000 3000 0 250 1000 3000 
Protein Pretest 53 23 75 40 23 36 25 10 
Mg/dL 3 61 44 15 23 11 19 15 54 

6 25 58 4 11 11 0 0 8 
9 15 179* 11 44 54 36 15 23 
12 40 108 19 15 11 4 8 0 

Ketones Pretest 0 0 1 1 0 1 0 0 
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Mg/dL 

Leukocytes 

Urine volume 
(mL) 

Blood 

* p < 0.05. 

3 
6 
9 
12 

Pretest 
3 
6 
9 
12 

Pretest 
3 
6 
9 
12 

Pretest 
3 
6 
9 
12 

1 
0 
0 
0 
3 
1 
2 
2 
1 

114.5 
122.8 
272.3 
394.3 
127.5 

1.7 
1.5 
0.4 
0.3 
1.3 

1 
0 
3 
1 
1 
1 
1 
0 
0 

185.5 
165.3 
172.6 
153.3 
195.8 

1.0 
0.8 
0.8 
0.0 
0.8 

0 
0 
1 
1 
3 
0 

O* 
1 
0 

140.5 
207.5 
318.8 
111.5 
201.3 
2.0 
2.5 
1.4 
0.8 
0.4 

1 
1 
4 
1 
2 
1 

O* 
1 
0 

163.8 
260.5 
276.8 
191.8 
223.3 

0.8 
1.3 
0.8 
0.5 
0.8 
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1 
1 
1 
0 
1 
0 
0 
0 
0 

41.3 
134.8 
86.8 
59.5 
82.0 
1.0 
0.5 
0.0 
0.8 
0.3 

5* 
0 
4 
1 
0 
0 
0 
0 
0 

117.0* 
176.5 
229.0 
221.0 
185.0 
0.3 
0.8 
1.5 
0.0 
0.5 

5* 
1 
6 
3 
0 
0 
0 
0 
0 

70.8 
153.5 
117.8 
102.3 
97.3 
2.0 
0.0 
0.8 
0.5 
1.3 

10* 
4 

13* 
3 
0 
0 
0 
0 
0 

155.3* 
202.5 
181.5 
131.3 
162.8 
0.7 
0.8 
0.0 
0.0 
0.0 

Organ weights: There were indications of treatment-related changes in the liver, thyroid, and 
kidney at 3000 ppm, specifically increased absolute and relative liver weight in males and 
females (34-49%), increased absolute and relative kidney weight in males (26-37%), and 
increased absolute and relative thyroid weight in females (11- 43%). However, none of these 
changes achieved statistical significance. Increases in kidney weights in males, and absolute 
liver weights in females showed a slight dose-response association. 

Terminal body weight, and the liver, kidney, and thyroid weights 

Parameter 
Males 

0 250 1000 
Absolute organ weight, g 
Terminal body weight, g 
Liver weight, g 

9769.8 
259.00 
50.720 
0.782 

11258.5 
340.85 
62.121 
0.938 

10273.8 10734.8 

Kidney weight, g 
Th oid wei t, 
Relative organ weight, % body weight 
Terminal body weight, g 9769.8 11258.5 
Relative liver weight 2.65 2.99 
Relative kidney weight 0.526 0.54 7 
Relative thyroid weight 0.0081 0.0085 

* p<0.05 

321.17 
62.791 
0.982 

10273.8 
3.12 

0.610 
0.0096 

381.48 
69.975 
0.901 

10734.8 
3.56 

0.665 
0.0084 

8771.0 
242.40 
39.815 
0.719 

8771.0 
2.771 
0.454 

0.0082 

Females 
250 1000 

9085.0 
281.60 
43.778 
0.769 

9085.0 
3.102 
0.483 
0.0084 

9843.3 
299.65 
43.173 
0.771 

9843.3 
3.055 
0.438 

0.0079 

3000 

9658.8 
362.05 
47.262 
0.937 

9658.8 
3.766 
0.492 

0.0097 

Macroscopic findings: There were no observations at gross necropsy which were considered to 
be related to administration of AE 0317309. 

Histopathology: Treatment-related findings were seen in the liver at 3000 ppm, in which the 
incidence ofhepatocytomegaly was increased (2 males, 3 females) compared to controls (0 
incidence). These lesions were graded at 1 (where 1 is minimal and 5 is severe). Cataract was 
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observed in the eyes of one each of the four dogs in the male and female 3000 ppm groups. These 
lesions were graded at 2. In terms of the urinary system, tubular dilatation in the kidneys was 
observed in 1/4, 1/4, 3/4 and 4/4 males in the control, 250, 1000 and 3000 ppm, respectively. 
These abnormalities in the medium and high dose animals were graded 2, whereas those in the 
control and low dose animals were only graded as 1. One high dose male showed inflammation, 
hemorrhage and debris in the bladder. There were no lesions in the ureter associated with 
treatment. There were no noteworthy observations on the thyroid. 

Conclusions and Comments: 

Because of the observation of blood in the urine in a discontinued 90 day dog study (Eigenberg, 
D. A.: "Technical Grade AE 0317309: A 90-Day Subchronic Toxicity Feeding Study in the 
Beagle Dog", Report Number 201019, March 26, 2004), the discoloration in the urine in the 
present study reported as "brownish yellow" or "reddish brown" is of interest. However, this 
observation was made in the control animals as well as the treated dogs. Also, no excess blood 
was detected in treated animals on the occasions when urinalysis was performed. The study 
authors suggested that the urine discoloration occasionally observed as a clinical sign in the 
present study was due simply to excretion of the parent compound itself; although no study 
appears to have been done to confirm this. The dose selection in the present study covers a dose 
at which blood was observed in the urine in the 90 day dog study referenced above. The high 
dose in this study ( approximately 100 mg/kg bw / d) was rather low. Also, there was apparently no 
indication of the age of the historical data supplied. 

In this one-year study on dogs, administration of the test material was associated with increased 
liver, kidney and thyroid weights, particularly at the high dose. The increases did not reach 
statistically significance, although there were some indications of dose-response relationships. 
These increases were also associated with histopathological effects in the liver and kidney. The 
incidence and severity of tubular dilatation in the kidney was apparently dose-related in males, 
being observed at and above 1000 ppm. This effect could be correlated with the apparent dose
response effect on the kidney weight in males. 

The study authors proposed a NOAEL for this study of 1000 ppm (34 mg/kg bw/d for males and 
33 mg/kg bw/d for females) based on increased organ weights and liver histopathology at the 
high dose. However, given the increased incidence and severity of tubular dilation in the kidneys 
of males at 1000 ppm and above, a NOAEL (NOEL for Australia) of250 ppm is established (7 
mg/kg bw/d). 

,, 
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TXR#: 0054227 i DATAEVALUATIONRECORD I 
STUDY TYPE: Carcinogenicity study in mice [dietary]; OPPTS 870.4200b [§83-2b]; OECD 451. 

PC CODE: 000692 DP BARCODE: D335563 

TEST MATERIAL (PURITY}: AE 0317309 (95.7% w/w a.i.) 

SYNONYMS: 5-Hydroxy-1,3-dimethylpyrazol-4-yl 2-methylsulfonyl)-4-(trifluoromethyl)phenyl 
ketone 

CITATION: Steiblen, G. (2006) Carcinogenicity study of AE 0317309 in the C57BL/6 Mouse by 
dietary administration. Bayer CropScience, Sophia Antipolis Cedex, France. 
Laboratory Study No.: SA 03172, February 17, 2006. MRID 46801909. Unpublished. 

SPONSOR: Bayer AG, Bayer CropScience, Alfred Nobel Str. 50, Monheim, Germany 

EXECUTIVE SUMMARY: In a carcinogenicity study (MRID 46801909), AE 0317309 (95.7% 
w/w a.i.) (95.7% w/w a.i.; Batch No. OP. 1-4) was administered in the diet to C57BL/6J mice 
(SO/dose) at doses of 0, 100, 1000, or 4000 ppm for males. Groups of 50 females/group received 0, 
100, 1000, or 6000 ppm for the first 10 weeks, then reduced the high-dose to 4000 ppm from week 11 
onwards. The high-dose in females was considered excessive because of increased mortality. The 
concentrations resulted in doses of 0/0, 13.6/16.7, 137/168 and 560/713 mg/kg/day in males and 
females for up to 78 weeks. Additionally, 10 mice/sex/dose were treated similarly for up to 52 weeks 
and then scheduled for interim sacrifice. 

There was no effect of treatment on food consumption. Liver and urinary system was identified as 
target system. Treatment-related effects were observed on mortality, clinical signs, body weight body 
weight gains, hematology, liver and kidney weights, urolithiasis, and gall stones in males and females. 
At 4000 ppm, survival rate at 18 months was 50 and 40%, respectively in males and females. The 
survival rate is above the guideline recommended level and is acceptable. Survival rates at 100 and 
1000 ppm were comparable to controls. 

At 4000 ppm clinical signs suggested of compound administration include hardness in the urinary 
bladder area, soiled fur, reduced motor activity, labored or rapid respiration and red urine. The study 
authors presumed red urine color was due to compound excretion, however, no urine analysis was 
performed to confirm. 
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At 4000 ppm mean body weight significantly in both males and females. Body weight was unaffected 
1000 ppm in males, however, body weight gain was significantly decreased; the incidence was dose
related. At this dose, in females, body weight gains were significantly decreased during two time 
periods (days 92-176 and 344-450). 

Red blood cells, Hb, Hct, and MCHC were decreased in females at 4000 ppm at 18 months (showing 
indications of dose-response relationships). MCV was slightly increased in females at 4000 ppm at 18 
months. In males at 4000 ppm, similar hematological effects were generally observed at 18 months. 
The perturbations seen at 4000 ppm were considered to be treatment-related. Hematological changes 
at 100 ppm were comparable to controls. 

The majority of statistically significant organ weight changes were restricted to 4000 ppm mice 
sacrificed at 18 months. Absolute and relative kidney weights increased in males and males at 4000 
ppm dose group at the terminal sacrifice. Absolute brain weight was reduced at 4000 ppm at 18 
months in males, although it was actually significantly increased as a percentage of body weight. 
Relative liver weights were increased in both males and females at 18 months, reaching statistical 
significance in all treated males, with no clear dose-response associated effects on absolute liver 
weights. Absolute and relative spleen weights were increased in males and relative spleen weights in 
females at 18 months in 4000 ppm group. 

In all treatment groups (males and females) at 12 months, incidences (n= 7 - 10) of the following 
lesions were increased in the kidneys: (i) large kidneys (2-7 treated vs 0 control); (ii) small kidneys 
(1-4 treated vs 0 controls); stones (1-4 vs 0 control); pelvic dilation (3-6 vs 0 control); pale (1-3 vs 0 
control) cysts (1-2 vs 0 control) gritty content in the bladder (6-8 vs 0 control) and distended bladder 
( 4-8 vs 0 control). At 18 months, the majority of those which died unscheduled at 4000 ppm were 
found to have died due to acute or chronic renal failure, due to urinary tract blockage or chronic 
kidney and/or urinary bladder inflammation, respectively. Stones were found in the kidney and/or 
urinary bladder of these animals; other findings at necropsy of unscheduled deaths were enlarged or 
small kidneys, renal pelvic dilation, pale kidneys, renal cyst(s), distention of the urinary bladder, and 
gallbladder stones or concretions. Similar findings were observed in animals sacrificed at 18 months. 
The incidence of above findings at 4000 ppm were higher than the incidence at 12 months of 
sacrifice. 

Increased incidence of gallstones was a relatively common observation in all treated groups at 
scheduled sacrifice, although there was no dose-response relationship. 

Microscopic examination was not conducted at 12 months. At 18 months, histopathologic findings 
included a dose-related increase in the incidence of minor to moderate centrilobular hepatocellular 
hypertrophy in males and females at 1000 and 4000 ppm; which was statistically significant in the 
males at 1000 and 4000 ppm and the females at 4000 ppm. This was considered to be treatment
related. Most of the other treatment-related findings were observed in the urinary system (kidney, 
urinary bladder, and ureters) at the high dose in males and females and were associated with stones 
and concretions observed in the urinary system at the same dose. 
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The LOAEL is 100 ppm (equivalent to 13.6/16.7 mg/kg/day [MIF]), based on an increased 
incidence of gallstones. The NOAEL was not established. 

Treatment-related neoplastic findings included urinary bladder transitional cell carcinomas (including 
urethral transitional cell carcinoma) and papillomas and carcinomas combined in males and urinary 
bladder transitional cell papillomas, carcinomas, and papillomas and carcinomas combined in females 
at 4000 ppm. Dosing was considered excessive in both sexes because of significantly increased 
mortality in males (53% vs 16% in controls) and females (62% vs 30% in controls), much of which 
occurred in the first year of the study. The increased mortality was due to the presence of urinary 
bladder stones. 

This study is classified as acceptable/guideline and satisfies the guideline requirements (OPPTS 
870.4200b; OECD 451) for a carcinogenicity study in mice. 

COMPLIANCE: Signed and dated OLP Compliance, Quality Assurance, Flagging, and Data 
Confidentiality statements were provided. 

This Executive Summary was prepared for United States Environmental Protection Agency, 
Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 
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AE 0317309 - Study type: Carcinogenicity feeding - mouse - Carcinogenicity study 
of AE 0317309 in the C57BU6J mouse by dietary administration 
Bayer CropScience, 355 rue Dostoievski, BP 153, 06903 Sophia Antipolis Cedex, 
France 
3 September 2003 - 7 October 2005 
SA03172 
M-267521-01-2 
OECD 451 May, 1981); EEC Directive 88/302/EEC, Method B.32 (November, 
1987); US OPPTS Series 870.4200 (August, 1998); MAFF no. 12 Nousan no 
8147 (November, 2000) 
Yes 

Materials and Methods 

AE 0317309 (batch Op. 1-4, purity 95.7%) was incorporated into rodent diet and administered at 0, 
100, 1000 or 4000 ppm to groups of 60 male C57BL/6J mice. Groups of 60 females received 0, 100, 
1000, and 6000 ppm. These doses were selected based on 28 day {SA 02080) and 90 day dietary (SA 
03015) studies. In the 28 day study, urothelial hyperplasia was observed in males at 5000 ppm. No 
compound related effects were observed in males or females upto 3000 ppm. Based on this 
information the above doses for carcinogenicity study were selected. In the carcinogenicity study, 
females receiving 6000 ppm in the diet for the first 10 weeks of the study exhibited excessive 
mortality; therefore, this dose was decreased to 4000 ppm from week 11 onwards. These 
concentrations resulted in doses of 0, 13.6, 137, and 560 mg/kg bw/d for males and 0, 16.7, 168, and 
713 mg/kg bw/d for females. After 52 weeks, IO/sex from each group allocated to the chronic phase 
of the study were sacrificed and necropsied. The remaining 50 animals/sex/group, allocated to the 
carcinogenicity phase of the study, continued treatment until the scheduled final sacrifice of the study 
after at least 78 weeks of treatment. 

The stability of the test substance at 2 and 15000 ppm diets was verified for up to 82 and 95 days in a 
study, SA 02017, respectively, when kept at ambient temperature. The homogeneity and 
concentration of the test substance in the diet were also verified as acceptable. The mice were housed 
singly in suspended stainless steel wire cages, and diet and water were provided ad libitum except for 
fasting overnight prior to blood sampling. Body weights were measured on the first day of treatment, 
weekly for the first 13 weeks of the study, and then at 4-week intervals through the end of the study. 
Clinical signs and mortality were monitored twice daily on weekdays and once daily on weekends and 
holidays. Ophthalmoscopic examinations were conducted on all animals during the acclimatisation 
phase and on all surviving animals at the end of the study. Ophthalmoscopywas performed on 24 
animals/sex/dose (all animals from the interim sacrifice phase and the first surviving 14 animals from 
the final sacrifice phase) after approximately 3, 6, 9, and 12 months, and on all surviving animals at 
approximately 18 months. 

At the end of the one-year treatment period, blood was collected for hematology from the surviving 
animals in the one-year sacrifice group and from the first 10 surviving animals of the terminal 
sacrifice group. At the end of the study, blood was collected from the first 20 surviving animals of 
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the terminal sacrifice group. At both time points, blood was collected after overnight fasting by 
puncture of the retro-orbital venous plexus under isoflurane anesthesia. The following hematological 
parameters were measured: hematocrit (Hct), haemoglobin (Hb), leukocyte count (WBC), erthyrocyte 
count (RBC), platelet count (PLT), leukocyte differential count, mean corpuscular hemoglobin 
(MCH), mean corpuscular hemoglobin concentration (MCHC), mean corpuscular volume (MCV). At 
the 12-month and terminal sacrifices, animals were anesthetized by pentobarbital injection and 
sacrificed by exsanguination. A gross necropsy was conducted, selected organs were weighed, and 
organ and tissue samples were taken for histopathological examination. The following tissues and 
organs were sampled: tongue, submaxillary (salivary) gland, esophagus, stomach, duodenum, 
jejunum, ileum, cecum, colon, rectum, liver, gall bladder, pancreas, trachea, lung, nasal cavities, 
pharynx, larynx, aorta (thoracic), heart, bone marrow (sternum), lymph node (mesenteric), lymph 
node (submaxillary), spleen, thymus, kidney, urinary bladder, testis, epididymis, prostate gland, 
seminal vesicle, ovary, uterus (with cervix), mammary gland, vagina, brain, sciatic nerve, spinal cord, 
eyes (retina), optic nerve, pituitary gland, adrenal gland, lachrymal exorbital gland, parathyroid gland, 
thyroid gland, Harderian gland, bone (sternum), skeletal muscle, skin, all gross lesions and masses, 
including their regional lymph node if possible, articular surface (femorotibial joint). The following 
organs were weighed, paired organs being weighed together: liver, heart, spleen, kidney, testis, 
epididymis, ovary, uterus (with cervix), brain, and adrenal gland. 

Statistical Analysis 

Appropriate methods were employed to analyze body weights, food consumption, absolute and 
relative organ weights, hematology parameters, survival analysis, and tumor analysis. The methods 
employed as appropriate include Bartlett test, ANOVA, Dunnett test,, Kruskal-Wallis test, Kaplan
Meier estimates procedure, Cox's and Tarone's test, Cochran-Armitage and Fisher's exact test. The 
methods employed are adequate. 

Findings 

In all sections, the female high dose group will be referred to as having received AE 0317309 at a 
dietary concentration of 4000 ppm, although these animals received a dietary concentration of 6000 
ppm for the first 10 weeks of the study. 

Mortalities: Both at 12 and 18 months, there was increased mortality in males (23% and 50%, 
respectively) and females (35% and 60%, respectively) at 4000 ppm. At 18 months, the mortality in 
males at 100 and 1000 ppm was comparable to concurrent controls, whilst that in females at these 
doses was about 50% below the controls. 

Mortality (% animals dying unscheduled) in mice 

Study Section Dose (ppm) 
Males Females 

0 100 1000 4000 0 100 1000 4000 
To 12 months 5% 8% 10% 23% 8% 7% 10% 35% 
To 18 months 14% 16% 16% 50% 30% 16% 16% 60% 

Data obtained from page 35, in the report. 
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Clinical signs: There were a number of treatment-related clinical signs, some of which were 
(according to the study author) probably related to the excretion of parent compound in the urine. 
These included hardness in the area of the urinary bladder, soiled fur, reduced motor activity, labored 
or rapid respiration, and red urine. These observations were mostly occurred at the high dose. 
Urinalysis was not performed in this study and no characterization of the red color in the urine was 
apparently attempted (see table below). 

Incidence of clinical signs (number of animals) 

Dose {ppm) 
Finding Males Females 

0 100 1000 4000 0 100 1000 4000 
N 60 60 60 60 60 60 60 60 
Soiled fur, either general or localized 1 0 2 43 2 0 3 9 
Reduced motor activity 1 0 2 8 3 1 3 12 
Prostration 1 0 0 5 0 0 1 3 
Tremors 0 1 1 4 0 1 0 1 
Red urine 0 0 0 4 0 0 0 1 
Labored respiration 0 0 0 4 0 0 0 2 
Rapid respiration 1 0 1 0 0 0 0 4 
Cold to touch I 0 0 6 3 0 I 5 
Abdomen distended 0 I I 9 0 I I 3 
Hardness in the urinary bladder area 0 0 0 52 0 1 0 33 

Data obtained from page 34, in the study report. 

Body weight and body weight gain: Body weight and body weight gain were decreased at 4000 ppni. 
Body weight was unaffected at 1000 ppm in males, however, body weight gain was statistically 
significantly decreased in this group over the first year of the study; and there was some evidence of a 
dose-response relationship. Because the males at 1000 ppm were slightly heavier at the beginning of 
the study than their concurrent controls, decreased body weight gain over the course of the study 
resulted in similar terminal body weights. This effect was considered to be due to treatment. Mean 
body weight and body weight gains of females were not affected at 1000 ppm. The mean terminal 
body weights and body weight gains of females at 4000 ppm decreased 8% and 15.7%, respectively 
and were statistically significant (p :S 0.05 or 0.01). Decreases in body weight and body weight gains 
at 4000 ppm were considered to be treatment-related (see table below). 

Body weight and body weight gain in mice fed diets containing AE 0317309 

Dose 
Study Males Females 
da / eriod 0 100 1000 4000 0 100 1000 4000 

Body weight, 
1 20.9 21.3 21.4 21.3 17.8 17.8 17.8 17.9 
8 21.8 21.8 21.9 21.5 17.9 17.7 17.6 17.5 
92 27.4 27.9 27.5 26.8 22.2 22.6 22.5 22.3 
176 29.7 30.2 29.8 28.7** 24.2 24.7 24.3 24.0 
370 32.2 32.5 31.5 29.9** 27.3 27.3 27.7* 26.8 
540 32.0 32.5 32.0 29.4** 28.0 27.8 27.4 26.5** 
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Body weight gain, g 
1-8 0.9 0.6** 0.5** 0.3** 0.1 -0.1 -0.2 -0.4** 
1-92 6.5 6.7 6.1 * 5.5** 4.4 4.8 4.7 4.4 
92-176 2.4 2.3 2.3 1.9** 2.0 2.1 1.7 1.7 
176-344 2.4 2.4 1.7** 1.3** 3.0 2.6 3.5 2.8 
344-540 -0.3 -0.0 0.6** -0.4 0.5 0.4 -0.2 -0.2 
1-540 11.0 11.3 10. 7 8.0** 10.0 9.9 9.6 8.6* 

Data obtained from page36, in the study report 
*p<0.05. **p<0.01 

Food consumption: There was no effect of treatment on food consumption at any dose level. 

Ophthalmoscopy: There were no treatment-related ophthalmoscopic findings. 

Hematology: RBC, Hb, Hct, and MCHC were decreased in females at 4000 ppm at 18 months 
(showing indications of dose-response relationships), with decreases in most parameters also at 12 
months. MCV was slightly increased in females at 4000 ppm at 18 months. In males at 4000 ppm, 
similar hematological effects were generally observed at 18 months. The perturbations seen at 4000 
ppm were considered to be treatment-related. 

Selected hematological fmdings in mice fed diets containing AE 0317309 

Dose (ppm) 
Parameter Month Males Females 

0 100 1000 4000 0 100 1000 4000 
RBC 12 9.60 9.53 9.46 9.20 9.50 9.44 9.40 9.00 
1012/L 18 9.85 9.79 9.61 9.14* 9.17 8.97 8.82 7.70** 
Hb 12 14.2 14.3 14.2 14.0 14.5 14.4 14.5 13.6** 
g/dL 18 13.9 14.2 13.7 13.0 13.8 13.6 13.2 11.6** 
Hct 12 0.471 0.472 0.470 0.463 0.481 0.478 0.478 0.461* 

18 0.448 0.455 0.448 0.428 0.441 0.435 0.429 0.385** 
MCV 12 49 50 50 50** 51 51 51 51 
fl 18 46 47 47 47** 48 49 49 50** 
MCHpg 12 14.7 15.0 15.0* 15.2** 15.3 15.3 15.5 15.1 

18 14.1 14.5* 14.3 14.2 15.1 15.1 15.0 15.1 
MCHCg/dL 12 30.1 30.3 30.2 30.2 30.1 30.1 30.4 29.5** 

18 30.9 31.1 30.6 30.2* 31.4 31.2 30.8 29.9** 
WBC 12 3.3 3.2 3.2 2.1* 3.2 3.5 3.7 3.7 
109/L 18 2.8 2.2 2.4 2.1 2.6 3.0 3.0 24.3 

Data obtained from Table 7, pages 148-156, in the study report. 
* p < 0.05.** p < 0.01. 

Organ weights: The majority of statistically significant organ weight changes were restricted to 4000 
ppm mice sacrificed at 18 months. Kidney weights in males were increased at 12 and 18 months in 
the 4000 ppm dose group. Absolute brain weight was reduced at 4000 ppm at 18 months in males, 
although it was actually significantly increased as a percentage of body weight. Relative liver weights 
were increased in both males and females at 18 months, reaching statistical significance in all treated 
males, with no clear dose-response associated effects on absolute liver weights. Absolute and relative 
spleen weights were increased in males and relative spleen weights in females at 18 months in 4000 
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ppm group. Organ weight changes occurred at 4000 ppm were considered to be treatment-related (see 
table below). 

Absolute and relative organ weights 

Dose (ppm) 
Parameter Males Females 

0 100 1000 4000 0 100 1000 4000 
12-month sacrifice 

Terminal body wt, g 27.6 28.5 26.5 26.1 22.3 23.4 23.3 22.9 
Brain weight, g 0.460 0.463 0.456 0.450 0.470 0.477 0.476 0.463 
Brain weight, 1.67 1.63 1.73 1.73 2.11 2.05 2.06 2.03 
% body weight 
Liver weight, g 1.17 1.20 1.12 1.23 1.12 1.17 1.16 1.21 
Liver weight, 4.24 4.22 4.19 4.72 5.04 5.00 5.01 5.28 
% body weight 
Kidney weight, g 0.419 0.432 0.402 0.762* 0.342 0.347 0.358 0.376 
Kidney weight, 1.52 1.52 1.52 2.91 ** 1.54 1.49 1.54 1.64 
% body weight 
Spleen weight, g 0.055 0.059 0.053 0.059 0.094 0.088 0.077 0.108 
Spleen weight, 0.200 0.206 0.202 0.226 0.421 0.379 0.326 0.470 
% body weight 

18-month sacrifice 
Terminal body wt, g 28.1 28.6 28.0 25.9** 24.7 24.4 24.1 23.2** 
Brain weight, g 0.462 0.463 0.456 0.446** 0.481 0.480 0.474 0.470* 
Brain weight, 1.65 1.63 1.63 1.73* 1.96 1.98 1.97 2.03 
% body weight 
Liver weight, g 1.19 1.25* 1.29** 1.22 1.34 1.36 1.39 1.39 
Liver weight, 4.23 4.38* 4.61 ** 4.73** 5.43 5.59 5.77** 6.01 ** 
% body weight 
Kidney weight, g 0.474 0.472 0.465 0.901 ** 0.405 0.405 0.420 0.432 
Kidney weight, 1.687 1.656 1.663 3.464** 1.643 1.662 1.742 1.865 
% body weight 
Spleen weight, g 0.052 0.059* 0.060 0.056* 0.118 0.122 0.116 0.210 

Spleen weight, 0.186 0.208 0.216 0.218** 0.478 0.501 0.480 0.900** 
% body weight 

Data obtained from pages39, 40, 41, 157- 169, in the report 
* p < 0.05; ** p < 0.01 

Macroscopic findings: Prior to the 12-month sacrifice, one male and three females out of the animals 
dedicated to the 12-month satellite group at 4000 ppm were found dead (male on day 240, females on 
days 60, 61, and 75, respectively). All of these animals had yellow urinary bladder stones. In the 12-
month satellite animals sacrificed as scheduled, one male and four out of 7 females at 4000 ppm were 
found to have stone(s) in the renal pelvis. Both males and females at 4000 ppm showed enlarged or 
small kidneys, dilation of the renal pelvis, pale kidneys, or renal cyst(s). Stones or gritty content were 
also observed in the urinary bladders of nearly all animals sacrificed at 4000 ppm at 12 months, along 
with bladder distention in the majority of these animals. 

Gallstones were observed in 100 and 1000 ppm males, and 1000 and 4000 ppm females, among 
animals sacrificed as scheduled at 12 months and the incidence in concurrent controls was zero; 
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however, there was no dose-response relationship in their incidence (see table below). 

Macroscopic observations at 12 months 

Parameter Dose in ppm 
Males Females 

0 100 1000 4000 0 100 1000 4000 
N 9 9 10 9 10 9 9 7 

Kidney 
Obviously large 0 1 0 7 0 0 1 2 
Obviously small 0 0 0 1 0 0 0 4 
Stone(s) 0 0 0 1 0 0 0 4 
Pelvic dilation 0 0 0 6 0 0 0 3 
Pale 0 0 0 1 0 0 0 3 
C st s 0 0 0 1 0 0 0 2 

Urinary bladder 
Gritty content (stone(s)) 0 0 0 8 0 0 0 6 
Distended 0 0 0 8 0 0 0 4 

Gallbladder 
Stone(s) 0 2 1 0 0 0 2 1 
Data obtained from pages 42-43, in the report. 

Among the animals in the 18-month study group, the majority of those which died unscheduled at 
4000 ppm were found to have died due to acute or chronic renal failure, due to urinary tract blockage 
or chronic kidney and/or urinary bladder inflammation, respectively. Stones were found in the kidney 
and/or urinary bladder of these animals; other findings at necropsy of unscheduled deaths were 
enlarged or small kidneys, renal pelvic dilation, pale kidneys, renal cyst( s ), distention of the urinary 
bladder, and gallbladder stones or concretions. Similar findings were observed in animals sacrificed at 
18 months. Increased incidence of gallstones was a relatively common observation in all treated 
groups at scheduled sacrifice, although there was no dose-response relationship. Other observations 
in both the scheduled and unscheduled death groups tended to be restricted to the medium or high 
dose. Renal effects observed at the high dose could probably be related to treatment. 

Macroscopic fmdings (number of animals affected) in mice either found dead, sacrificed 
humanely, or sacrificed at 18 months 

Dose {ppm) 
Organ Finding Males Females 

0 100 1000 4000 0 100 1000 4000 
Unscheduled deaths 
N 7 8 8 25 15 8 8 30 

Obviously large 0 0 8 6 0 0 1 1 
Obviously small 0 0 0 2 0 0 0 6 

Kidney 
Stone(s) 0 0 0 7 0 0 0 10 
Pelvic dilation 0 0 0 11 0 0 0 13 
Pale 0 1 0 9 1 0 1 7 
Cyst(s) 0 0 1 7 0 0 0 7 

Urinary Stone(s) 0 0 0 22 0 0 0 18 

bladder Distended 1 2 1 10 0 1 0 11 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 99 of 265 

Carcinogenicity Study in Mice (2006) / Page 10 of 14 
AE 0317309/000692 OPPTS 870.4200b/ DACO 4.4.3/ OECD 451 

Gall bladder Stone~sl 0 0 3 0 0 0 0 0 
Scheduled sacrifice 
N 43 42 42 25 35 42 42 20 

Cyst(s) 0 0 0 16 0 0 1 7 
Stone(s) 0 0 0 7 0 0 0 13 

Kidney Pale 0 1 0 7 0 0 3 8 
Obviously small 0 0 0 3 0 0 0 7 
Pelvic dilation 0 0 1 9 0 0 1 0 

Urinary Stone(s) 0 0 0 24 0 0 0 11 
bladder Distended 0 0 0 13 0 0 0 0 
Gall bladder Stone(s) 1 10 9 7 0 3 7 2 

Data obtained from pages 43-45, in the report. 

Non-neoplastic microscopic :findings: Microscopic examination was not conducted at 12 months. At 
18 months, histopathologic :findings included a dose-related increase in the incidence of minor to 
moderate centrilobular hepatocellular hypertrophy in males and females at 1000 and 4000 ppm; which 
was statistically significant in the males at 1000 and 4000 ppm and the females at 4000 ppm. This 
was considered to be treatment-related. Most of the other :findings were observed in the urinary 
system (kidney, urinary bladder, and ureters) at the high dose in males and females and prostate males 
and were associated with stones and concretions observed in the urinary system at the same dose. An 
exception is the occurrence of gallstones, which were observed at an increased incidence in all 
treatment groups in both sexes, although no dose-response relationship was present. 

Non-neoplastic microscopic fmdings in all mice at 18 months 

Dose pm) 
Finding Males Females 

0 100 1000 4000 0 100 1000 4000 
Liver 

N (includes unscheduled and 
50 50 50 50 50 50 50 50 

scheduled deaths) 
Centrilobular hepatocellular 

0 1 14** 25** 0 0 3 7** hypertrophy 
Hepatocellular vacuolation: 30 26 20 15 37 39 39 23 
diffuse 
Hepatocellular vacuolation: 

0 0 0 7 0 0 0 6 mainly periportal: diffuse 
Interstitial mixed cell infiltrate: 

14 19 18 26** 19 20 25 17 
focal / multifocal 

Gall bladder 
Gallstones 4 19** 22** 19** 0 5 14** 5** 
Epithelial hyperplasia: focal / 

1 2 6 3 0 4 1 3 
multifocal 

Kidney 
Pelvic stones: unilateral 0 0 0 10** 0 0 0 21** 
Pelvic stones: bilateral 0 0 0 3 0 0 0 3 
Collecting ducts hyperplasia: 

0 0 0 7** 2 0 2 13** 
unilateral 
Collecting ducts hyperplasia: 0 0 0 2 0 1 1 0 
bilateral 
Pelvic epithelium hyperplasia: 0 0 1 10** 0 0 1 11 ** 
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unilateral: focal / multifocal 
Pelvic epithelium hyperplasia: 

0 0 0 1 0 0 1 4** 
bilateral: focal / multifocal 
Papillary fibrosis / atrophy: 0 0 2 13** 0 0 1 19** 
unilateral 
Papillary fibrosis / atrophy: 0 0 0 12** 0 0 0 4** 
bilateral 
Atrophy I fibrosis I scar: cortex/ 

0 0 1 18** 7 10 20** 26** 
medulla: unilateral 
Atrophy I fibrosis / scar: cortex/ 

0 1 0 21** 1 0 1 9** 
medulla: bilateral 
Suburothelial mixed cell 

0 0 0 8* 0 0 0 5** 
infiltrate: focal / multifocal 
Interstitial hemorrhage(s): focal/ 

0 1 0 8** 0 0 0 7 
multifocal 
Glomerular chamber dilatation: 

0 0 1 8** 2 3 4 17** 
focal / multifocal 
Tubular dilatation: cortex: 1 3 3 20** 10 4 8 26** 
diffuse 
Pelvic dilatation: unilateral 2 1 2 6 2 0 1 12** 
Pelvic dilatation: bilateral 0 1 1 33** 1 0 0 15** 
Papillary necrosis: unilateral: 

1 0 1 5 0 1 2 4 
focal / multifocal 
Papillary necrosis: bilateral: 

0 0 0 2 0 0 0 0 focal / multifocal 
Papillary necrosis: unilateral / 

1 0 1 7* 0 1 2 4 bilateral: focal / multifocal 
Cortical basophilic tubules: 8 27** 15 14 18 20 13 23* 
unilateral 
Collecting duct concretions: 

0 0 0 22** 1 3 3 15** 
unilateral / bilateral 
Cyst(s) 5 3 5 7 1 4 3 15** 
Medullary tubular 

2 1 1 0 0 1 0 6 
mineralization: focal / multifocal 
Arteritis / periarteritis: focal/ 

0 0 0 6* 0 0 0 6** multifocal 

Urinary bladder 
Stones: intraluminal 0 0 0 17** 0 0 0 8** 
Stones: intraglandular 0 0 0 2 0 0 0 0 
Urothelial hyperplasia: simple: 

0 0 1 20** 0 0 0 31** 
multifocal / diffuse 
Urothelial hyperplasia: nodular / 

0 0 0 40** 0 0 0 13** glandular: multifocal / diffuse 
Urothelial hyperplasia: 

0 0 0 28** 0 0 0 9** 
squamous: multifocal / diffuse 
Urothelial hyperplasia: atypical: 

0 0 0 1 0 0 0 2 
focal / multifocal 

Distention 11 7 5 37** 4 4 5 19** 
Muscular hemorrhage(s) / 

0 0 0 5 0 0 0 8 necrosis: focal / multifocal 
Vascular congestion: focal / 

0 0 0 8* 0 0 0 10* multifocal 
Interstitial edema: diffuse 0 0 0 42** 0 0 0 27** 
Adenomyosis: focal / multifocal 0 0 0 6* 0 0 0 0 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 101 of 265 

Carcinogenicity Study in Mice (2006) / Page 12 of 14 
AE 0317309/000692 OPPTS 870.4200b/ DACO 4.4.3/ OECD 451 

Intramuscular inflammatory cell 
3 0 0 27** 1 1 1 20** infiltrate: focal / multifocal 

Suburothelial mixed cell 
1 0 1 11* 0 0 1 4 infiltrate: focal / multifocal 

Interstitial mixed cell infiltrate: 
0 0 0 17** 0 0 0 8** focal / multifocal 

Serosal mixed cell infiltrate: 
0 1 1 11** 0 0 0 12** focal / multifocal 

Prostate 
Intra-urethral stones 0 0 0 3 
Urethral urothelial hyperplasia: 

0 0 0 8** 
simple focal / multifocal 
Adenom osis: focal / multifocal 0 0 0 3 

Ureters 
Stones 0 0 0 2 0 0 0 0 
Urothelial hyperplasia: simple: 

0 0 0 3 0 0 0 1 
multifocal / diffuse 
Urothelial hyperplasia: nodular / 

0 0 0 2 0 0 0 2 
glandular: multifocal / diffuse 
Dilatation 0 0 1 4 0 0 0 1 
Adenomyosis: focal / multifocal 0 0 0 2 0 0 0 0 
Data obtained from Tables 10a, b, c, pages 47 -57, and 186-247, in the study report. 
* p < 0.05; ** p < 0.01. 

Further information on the incidence of gallstones in treated animals is given in the table below. In both 
animals that died during the study ( or were sacrificed moribund) and those that were sacrificed at 
termination, the incidence of gallstones was elevated in all treated groups relative to controls. There was 
no dose-response relationship in either sex. However, given that the animals having unscheduled deaths 
were exposed to the test substance for a shorter period, comparison of data from the unscheduled and 
scheduled sacrificed animals gives some indications of a progression of this abnormality over time. In 
particular, in the unscheduled deaths group, the incidence of gallstones was above control levels in the 
mid- and high-dose males and the high dose females only; whereas by the time of the scheduled deaths 
at 18 months, the incidence was above control levels in all treated groups in both sexes (see table 
below). It is possible that the incidence of gallstones in the high dose groups would have been higher 
but for the death of susceptible individuals from the development of stones in the urinary system before 
gallstones could develop. 

Incidence (number of animals affected) with gallstones: unscheduled and scheduled deaths 
(microscopic pathology) 

Dose (ppm) 
Finding Males Females 

0 100 1000 4000 0 100 1000 4000 
Unscheduled deaths (number of 7 8 8 25 15 8 8 30 
animals) 

Gallstones 1 0 5 5 0 0 0 1 
Percent incidence 14 0 63 20 0 0 0 3 

Scheduled deaths (number of 43 42 42 25 35 42 42 20 
animals) 
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Gallstones 
Percent incidence 

3 
7 

19 
45 

17 
40 

11 
44 

0 
0 

5 
12 

14 
33 

4 
20 

Neoplastic microscopic findings: Treatment-related neoplastic findings were limited to the urinary 
tract of males and females at 4000 ppm, and were comprised of transitional cell carcinomas (which 
occurred at a statistically significant level) and papillomas of the urinary bladder and urethra. The 
study authors hypothesized that these tumors were probably related to the presence of urinary tract 
stones, and were the result of a non-genotoxic proliferative mechanism associated with the concurrent 
presence of secondary inflammation and hyperplastic findings in the same tissues. Also, in males, 
treatment-related urethral transitional cell carcinoma of prostate was seen in 1/48 vs 0/50 in controls, 
was observed, though the incidence was low, it could be considered the secondary effect of urethral 
stones. The relevant data are given in the table below. 

Treatment-related neoplastic microscopic fmdings 

Finding 

N 

M - transitional cell carcinoma 
B - transitional cell a illoma 

M - urethral transitional cell carcinoma 

** p < 0.01. 

Conclusions 

Males 
0 100 1000 

50 49 50 
Urinary bladder 
0 0 0 
0 0 0 

Urethra (prostatic) 
0 0 0 

Dose (p m) 
Females 

4000 0 100 1000 4000 
50 49 47 50 49 

8** 0 0 0 2 
3 0 0 0 2 

1 (N=48) 

The study authors suggested a NOAEL of 100 ppm (13.6 mg/kg bw/day in males, 16.7 mg/kg bw/day 
in females), apparently based on increased liver weight and centrilobular hepatocellular hypertrophy in 
males at 1000, together with gallstones which were associated with epithelial hyperplasia in the gall 
bladder at this dose. 

As well as having some effects at the mid and high dose in the liver ( centrilobular hepatocellular 
hypertrophy in males and females), there were effects in the kidney ("atrophy/ fibrosis/scar: 
cortex/medulla: unilateral" in females). 

Dietary administration of pyrasulfatole resulted in increased incidence of stones in the urinary tract at 
4000 ppm. Of more concern is the increased incidence of gallstones in all treated groups. In the 
summary of studies provided by the applicant, it is stated that the gallstones were composed of 
cholesterol. No details on the biochemical mechanism of this gallstone formation or any proposed 
explanation for their occurrence was supplied by the study authors. Consequently, although there was 
no clear dose-response relationship in their occurrence, the observation of increased incidence of 
gallstones in treated mice relative to controls must be regarded as toxicologically significant. There 
was some incidence of gallstones in control males (although not females), which suggests the 
possibility that this strain of mice may be prone to gallstone formation. However no historical control 
data were provided. 
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Based on increased incidence in gallstones in all treated groups, no systemic NOAEL could be 
established for this study (NOAEL<14 mg/kg bw/d). 

Treatment-related increased incidence of transitional cell carcinomas and papillomas of urinary 
bladder (males and females) and urethra (males) were observed in the 4000 ppm dose group. Based 
on the lack ofNOAEL and increased incidence of urinary tract tumors, the dosing was considered 
adequate and reached MTD for testing carcinogenic potential of the chemical. 

Additionally, according to OECD Guideline 451 for carcinogenicity testing, which is cited in this 
study, in order for a negative result to be acceptable, survival of all groups should be no less than 50 
per cent at 18 months in mice. Survival in the high dose female group in this study was below 50 per 
cent. However, the study is acceptable for regulatory purposes, since survival was above 25%, which 
meets the US OPPTS Series 870.4200. 
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DATA EVALUATION RECORD 

STUDY TYPE: A 14-day comparative toxicity feeding study in male beagle dogs with 
technical grade AE 0317309; Non-guideline 

PC CODE: 000692 DP BARCODE: D335563 

TEST MATERIAL {PURITY): AE 0317309 (96% w/w a.i.) 

SYNONYMS: Pyrasulfotole Technical; 5-Hydroxy-1,3-dimethylpyrazol-4-yl 2-
methylsulfonyl)-4-(trifluoromethyl)phenyl ketone 

CITATION: Eigenberg DA. (2006). A 14-day comparative toxicity feeding study in male 
beagle dogs with technical grade AE 0317309. Bayer CropScience LP, Stilwell, 
Kansas. Laboratory Study No. 04-S16-UV, February 13, 2006. MRID 46801903. 
Unpublished. 

SPONSOR: Bayer CropScience LP, Research Triangle Park, NC 

EXECUTIVE SUMMARY: 

In a comparative feeding study (MRID 46801903), 5 male Beagle dogs/group were administered 
18000 ppm AE 0317309 (batch Op. 1-4) mixed with either dry feed (300g Purina Certified 
Canine Diet Etts 5006-3) or wet feed (300g Purina Certified Canine Diet 5007 meal+ 450 mL 
tap water) for 1.5 hrs/day for 16 days. Untreated control groups were not included in the study. 
The study was designed to determine if administration of treated feed with water affects the 
blood and urinary concentrations of AE 0317309 relative to the blood and urinary concentrations 
of AE0317309 following administration of treated dry feed. Test substance intake was 318 
mg/kg bw/day on days 1-7 and 479 mg/kg bw/day on days 8-16 in the dry feed group and 272 
mg/kg bw/day on days 1-7 and 388 mg/kg bw/day on days 8-16 in the wet feed group. Animals 
were examined for clinical signs of toxicity twice daily. Body weights were measured on study 
days 0, 7, and 16, and food consumption was measured on a daily basis. Blood urea nitrogen and 
creatinine, as well as standard urinalysis parameters, were measured pre-test, and on study days 6 
and 14. Urine was also collected at 2, 4, 6, 8, 12, and 24 h after the last feeding on day 15 for 
measurement of urinary AE 0317309 concentration. Blood was collected at 2, 4, and 6 h after 
the last feeding on day 15 for measurement of plasma AE 0317309 concentration. On study day 
16, the animals were sacrificed and subjected to a gross necropsy of the urinary tract with kidney 
weight measurement. 

No mortalities were observed during the study, and there was no difference in food consumption 
or kidney weight between the wet-feed or the dry-feed group. Treatment-related clinical signs 
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were limited to red urine in 2/5 dogs of the dry-feed group on or after day 7. A tan substance 
was noted in the feces of all wet-feed dogs. Mean body weight, relative to day 0, was decreased 
by 4% (day 7) and 5% (day 16) in the dry-feed group and by 6% (day 7) and 9% (day 16) in the 
wet-feed group. On days 6 and 14, blood urea nitrogen (BUN) levels were increased 67-87% 
over pre-test values (15 mg/dl) in the dry-feed group and were more than double pre-test values 
(11 mg/dl) in the wet-feed group. Blood was observed in the urine in both dietary groups, albeit 
to a greater extent in the dry-feed group. Urinary calculi were observed in 2/5 dogs in the dry
feed group, and the urinary bladders of these animals showed moderate thickening. These 
findings were not observed in any of the dogs in the wet-feed group. Plasma concentrations of 
test substance in the dry-feed group were increased by 52% and 64% over those in the wet-feed 
group at 2 and 4 hrs. post feeding, but were similar by 6 hrs. post feeding. Urine concentrations 
oftest substance in the dry-feed group were more than double those in the wet-feed group at 12 
hrs. post feeding, but were similar by 24 hrs. post dosing. The results of the study are 
inconclusive, since test substance intake was 20% higher in dogs receiving dry feed than in those 
receiving wet feed. 

The study is classified as Acceptable/Non-guideline and is acceptable for assessing the general 
differences in toxicological effect between dry feed and wet feed treated with AE 0317309 in 
dogs. 

COMPLIANCE: Signed and dated GLP and Data Confidentiality statements were provided. A 
Quality Assurance statement was not provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 

' 
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KilA 5.10/04, Eigenberg, D.A.; 2006 
A 14-day comparative toxicity feeding study in male beagle dogs with technical 
grade AE 0317309 
Bayer CropScience LP, 2 T.W. Alexander Drive, Research Triangle Park, NC 
27709, USA 
27 February 2004- 18 March 2004 
04-S16-UV 
M-267237-01-1 
None 
No 

This study was conducted to determine whether the type of dietary regimen provided to 
dogs influenced either the absorption of AE 0317309 or its excretion in the urine. In a 
previous 28-day study, dogs were fed a mixture of 300 g powdered diet, AE 0317309, 
and 450 mL water mixed into a slurry. In that study, administration of AE 0317309 in 
wetted diet at 5000, 13000 or 26000 ppm resulted in the formation of urinary calculi, 
while no calculi were observed in animals fed the diet containing AE 0317309 at 5000 
ppm. In a second dietary study planned for 90 days, administration of 1500, 9000, and 
18000 ppm AE 0317309 in dry feed resulted in moribundity and calculus formation at 
9000 and 18000 ppm in males, as well as blood in the urine in males of all doses. The 
study was terminated after 29 days. The finding ofblood in the urine at 1500 ppm in 
males fed AE 0317309 in dry diet, which was below the NOAEL of the 28-day study 
with wetted diet (5000 ppm), suggested that the amount of water in the diet might be a 
factor in the difference in toxicity observed between the two studies. Comparison of the 
effects of the two diets was conducted by examination of relevant clinical chemistry and 
urinalysis parameters in a further 16-day feeding trial, reported here, along with 
measurement of AE 0317309 concentration in plasma and urine from the wet-diet and 
dry-diet groups. 

Materials and Methods 

AE 0317309 (batch Op. 1-4) was administered at 18000 ppm in the diet to two groups of 
5 male beagle dogs. One group received 300 g of a diet including AE 0317309 and 450 
mL tap water (''wet feed"), while the other group received 300 g of a diet including the 
AE 0317309 without added water ("dry feed"). The diet was made available to the 
animals for 1.5 h each day, and leftover food was removed at the end of that time and 
weighed. The intake of test substance was somewhat higher in the dry feed group, being 
318 mg/kg bw/day on days 1-7 and 479 mg/kgbw/day on days 8-16, compared with the 
wet feed group with 272 mg/kgbw/day on days 1-7 and 388 mg/kg bw/day on days 8-16. 
Animals were housed individually in stainless steel runs, and water was provided ad 
libitum to all animals. Clinical signs and moribundity were monitored daily. Body 
weights were measured on study days 0, 7, and 16, and food consumption was measured 
on a daily basis. Blood and urine were collected pre-test, and on study days 6 and 14 and 
measurements of BUN and creatinine, and standard urinalysis parameters, were 
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conducted at these time points. Urine was also collected on day 15-16 for a 24-h period 
following the last administration of treated diet, at 2, 4, 6, 8, 12, and 24 h after the last 
feeding. These samples were used for measurement of urinary AE 0317309 
concentration. Blood was collected at 2, 4, and 6 h after the last feeding for measurement 
of plasma AE 0317309 concentration. On study day 16, the animals were sacrificed by 
intravenous injection of a standard euthanasia solution and subjected to a gross necropsy 
of the urinary tract with kidney weight measurement. 

Findings 

Mortalities: There were no mortalities during the study. 

Clinical signs: Treatment-related clinical signs were limited to red urine in two dogs of 
the dry-feed group, in one dog on study day 7 and in another dog on study days 7, 8, 10, 
and 12, and a tan substance was noted in the feces of all wet feed dogs. 

Body weight: Body weight was significantly reduced, relative to day 0, by 4% (day 7) 
and 5% (day 16) in the dry-feed group and by 6% (day 7) and 9% (day 16) in the wet
feed group. 

Food consumption: There was no treatment-related effect on food consumption in either 
the wet-feed or the dry-feed group. 

Clinical chemistry and urinalysis: There was a treatment-related increase in BUN and 
blood in the urine in both dietary groups. Urinary ketones were also increased in both 
groups, but the study authors related this to urinary excretion of AE 0317309 itself (a 
ketone-bearing molecule) and therefore, this finding was not considered to be related to 
toxicity of the substance. (The study authors do not indicate the nature of the units of 
blood in the urine, although it is likely that a semi-quantitative assessment was used.) 

Treatment-related clinical chemistry and urinalysis f"mdings in dogs administered AE 
0317309 either with (wet feed) or without 1 dry feed) added water in the diet 
Parameter Treatment reltimen 

Day Dry feed Wet feed 
-1 15 11 

Blood urea nitrogen, mg/dL 6 25 24 
14 28 26 
-1 0.4 0.5 

Blood in the urine 6 2.4 0.8 
14 2.3 1.8 

Kidney weights: There was no effect on kidney weight in either group, relative to the 
other. 

Necropsy findings: Two dogs in the dry-feed group showed calculi in several locations in 
the urinary tract, and the urinary bladders of these animals showed moderate thickening. 
There were no findings in the other dogs in this group, and no findings in any of the dogs 
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in the wet-feed group. 

Plasma concentrations of AE 0317309: Dogs in the wet-feed group had slightly higher 
mean plasma concentrations of AE 0317309 at 2 (111 vs. 73 µg/ml) and 4 h (100 vs. 61 
µg/ml) after the last feeding than did the dogs in the dry group. However, by 6 h after 
dosing, mean plasma concentrations were similar ( 48 vs. 56 µg/ml). 

Urine concentrations of AE 0317309: Urine concentrations of the test substance were 
higher in the dry-feed group at nearly all urine collection time points, as shown in the 
following table. There was no significant difference in urine volume between the 
treatment groups. 

Concentrations of AE 0317309, in mg/mL, in urine from dogs administered AE 
0317309 either with (wet feed) or without (dry feed) added water in the diet. 

Time after feeding, hours Treatment re2ime 
Dry feed Wet feed 

2 6.2 6.7 
4 6.3 5.1 
6 5.8 4.0 
8 5.8 4.0 
10 5.4 2.9 
12 4.4 1.7 
24 0.30 0.31 

Mean urine volume (mL) 296.4 284.4 

Conclusions and comment 

The results of this study indicated that the addition of water to the diet slightly increased 
plasma concentrations of AE 0317309 but apparently reduced the rate of excretion of the 
test substance in the urine. Although the study authors were inclined to attribute the 
lower urinary concentrations of the test substance in the wet feed group to the water 
consumed with the diet, there was no evidence of any increase in urine volume. It is 
possible that, in the case of the wet feed group, more of the test substance was excreted in 
the feces. The frequent clinical observation of a "tan substance" in their feces may reflect 
this, although no relevant data appear to have been collected. 

In the dry feed group, urine AE 0317309 concentrations remained elevated for longer, 
although both groups showed similar urinary concentrations at 24 h after dosing. 
Additionally, urinary calculi were observed in two animals of the dry-feed group, but not 
in any of the wet-feed group. As these calculi have been previously demonstrated to be 
primarily AE 0317309, addition of water to the diet may have reduced formation of 
calculi in the urinary tract. Increased levels of the test substance in the urine of the dry 
feed group may have contributed to this difference, as may have increased intake oftest 
compound, which was 20% greater in the dry-feed group relative to the wet-feed group. 
On the other hand, it should be noted that blood in the urine was observed in the wet feed 
animals as well as the dry feed group, albeit to a greater degree in the dry-feed group. 
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The study authors believed that this study demonstrates the reason for the difference 
between the 28-day study conducted with wet feed (Report no. 5.3.1/02) and the first 90 
(29)-day study conducted with dry feed (Report no. 5.3.1/03), which was discontinued on 
day 28 due to marked toxicity and urinary tract effects at doses lower than those at which 
such effects had been observed with wet feed. This study does indeed provide some 
evidence that feed type may be relevant to this question, and it is possible that the higher 
concentrations of the test substance in the urine of the dry feed group in the present study 
is associated with the greater evidence of urinary tract stones and blood in the urine. 
However blood in the urine was also observed in the group given wet feed. Also, the 
relative toxicokinetics of the test substance in dogs given dry feed and wet feed do not 
appear to have been fully characterized. For example, the higher concentration oftest 
substance in the dry feed group is not associated with a lower urine volume. Since water 
was provided ad libitum, independent of any water provided with the feed, there is no 
reason to expect the dogs on dry feed to have been any less well hydrated overall than 
dogs provided wet feed. A possibility that does not seem to have been addressed is that 
test substance in wet feed is more readily excreted in the feces. 

In the chronic dietary study in dogs (Report no. KUA 5.3.4/01), the test substance was 
apparently provided in dry feed, with water available ad libitum. This presumably 
equates to the treatment of the dry feed group in the present study and in the discontinued 
study (Report no. 5.3.1103). However, whereas dogs in the discontinued study showed 
signs such as blood in the urine at 1500 ppm, no such observations were seen at 
comparable dietary dose levels (1000 and 3000 ppm) in dogs in the chronic study. The 
difference in these studies cannot be attributed to the mode of presentation of the feed 
(since it was dry in both cases) and the explanation for the difference remains elusive. 
Also, in the case of the second 90-day study (Report no. KHA 5.3.3/01), there were no 
effects such as blood in the urine observed, despite the test substance being provided in 
dry feed. However, this may have been due to the low doses given (ie. 1000 ppm being 
the high dose). 
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TXR#:0054227 

DATA EVALUATION RECORD 

STUDY TYPE: Acute Neurotoxicity- Rats OPPTS 870.6200a [§81-8]; OECD 424. 

PC CODE: 000692 

TEST MATERIAL {PURITY): AE 0317309 (95.7% w/w a.i.) 

SYNONYMS: Pyrasulfotole technical 

DP BARCODE: D335563 

CITATION: Gilmore RG, Sheets LP. (2005). An acute oral neurotoxicity screening study with 
technical grade AE 0317309 in Wistar rats. Bayer CropScience LP, Stilwell, KS. 
Laboratory Study No.: 04-N12-WL, December 16, 2005. MRID 46801915. 
Unpublished. 

SPONSOR: Bayer CropScience LP, Research Triangle Park, NC 

EXECUTIVE SUMMARY: 

In an acute neurotoxicity study (MRID 46801915), groups of 12 unfasted, 9-week-old Wistar 
rats/sex/dose were given a single oral dose by gavage of AE 0317309 (95. 7% a.i., batch Op. 1-4) 
in aqueous 0.5% methylcellulose/0.4% Tween 80 at doses of 0, 200, 500, or 2000 mg/kg bw and 
observed for 14 days. Cage-side observations were performed at least once daily (once daily on 
holidays and weekends) for mortality or clinical signs of moribundity. Detailed physical 
examinations for clinical signs of toxicity were carried out and recorded daily. Animals were 
weighed weekly as a component of the FOB (functional observational battery) and at sacrifice. 
Neurobehavioral assessment (FOB and motor activity testing) was performed in all animals 
(fasted) one week prior to dosing, approximately 30 minutes after dosing on day 0, and on days 7 
and 14 after dosing. The 30-min evaluation time was selected based on a preliminary disposition 
study wherein blood concentrations peaked at approximately 30 minutes post dosing. The FOB 
included standard parameters including home cage and open field observations,. reflex testing, 
and determination of fore-limb and hind-limb grip strength, and landing foot splay. Motor and 
locomotor activity were measured over a 60-minute period for each animal. At study 
termination, all animals were euthanized and 6 rats/sex/dose were perfused in situ for 
neuropathological examination. Of the perfused animals, all were subjected to histopathological 
evaluation of brain and peripheral nervous system tissues. 

There were no treatment-related effects on mortality, body weight, brain weight, gross 
pathology, or microscopic neuropathology. The FOB revealed no toxicologically significant 
effects. During clinical observations, an increased incidence of urine staining was observed in 
all treated male and female groups on the day of treatment, as well as across several days post-

,,o 
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treatment (Appendix 1 ). Similar staining was reported in high-dose animals only during the 
FOB. A dose-dependent increase in red nasal stain was observed at ~500 mg/kg in males and at 
~200 mg/kg in females. The incidence of oral stain or red stained forepaws was also increased in 
males or females at ~200 mg/kg. All stainings were considered to be due to excretion of test 
compound and therefore not toxicologically significant. Mean locomotor activity was 
significantly decreased (P<0.01) in all treated females on the day of dosing. When compared to 
both control and pre-test levels, the decrease was dose-dependent. Although not statistically 
significant, dose-dependent decreasing trends were observed in motor activity ( days O and 7) and 
locomotor activity ( day 7) in females. The decreases in overall locomotor activity were 
corroborated by statistically significant decreases in locomotor activity in treated females at 
several subsessions across days of testing. A 34% (NSS) decrease in mean overall locomotor 
activity was observed in males at 2000 mg/kg on day 0. The decrease was corroborated by 
decreased interval locomotor activity in males at 2000 mg/kg on day 0, which reached statistical 
significance during interval 3. 

The LOAEL was 200 mg/kg bw in females and 2000 mg/kg bw in males based on decreased 
locomotor activity on day 0. The NOAEL was not observed in females and was 500 mg/kg 
bw in males. 

This neurotoxicity study is classified as acceptable (guideline) and satisfies the guideline 
requirement for an acute neurotoxicity study in rats (870.6200; OECD 424). 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 
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Appendix 1. Summary of incidences of clinical observations1 

Signs 

URINESTAlN 
YELLOW 
SROWMSH, ORANGE 

RED NASAL STAIN 

ORAL STAIN 

RED STAlNEIJ' FORE PAWS. BOTH 

URINE STAIN 
YELLOW 
SROWMSH, ORANGE 

RED NASAL STAIN 

ORAL STAIN 

RED STAINED FORE PAWS. BOTH 

MALES" 

D 

--

FEMALES" 

1(0) 

7{0-14) 

1{t-2} 

710-4} 
1(1-6} 

2(0-3} 

1(0-1) 

12(0-7) 
2(2-7) 

3{0-'2} 

4(0-1} 

1{0-1) 

12(0-10) 
9(1-14} 

10(Il-4} 

~) 

6{0-4} 

12(0-7) 
8(2-14} 

8{0-4} 

Q{0-4} 

6{0-3) 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 

1 Reproduced from p. 44 ofMRID 46801915 
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KITA 5.7.1/01, Gilmore, R. G.; Sheets, L. P.; 2005 
An acute oral neurotoxicity screening study 
with technical grade AE 0317309 in Wistar rats 

Bayer CropScience LP Toxicology, 17745 South Metcalf Ave, Stilwell, 
KS 66085-9104, USA 
13 September 2004 - 15 October 2004 
04-N12-WL 
M-263029-01-1 
US-EPA OPPTS 870.6200; 
OECD Guideline 424; 
Health Canada, PMRA DACO No. 4.5.12 
Yes 

Materials and Methods 

AE 0317309 (batch Op. 1-4, purity 95.7%) was suspended in an aqueous solution of 
0.5% methylcellulose/0.4% Tween 80 and administered by oral gavage to Wistar rats 
(12/sex/group) at doses of 0, 200,500, and 2000 mg/kg bw. The homogeneity, 
stability and concentration of the test substance in the solution were confirmed. The 
rats were at least 9 weeks of age at the time of dosing, and body weights were 225-
307 g for males and 159-201 g for females. The animals were housed singly in 
suspended stainless steel wire-mesh cages and provided rodent lab chow and water ad 
libitum. Food and water were not provided during neurobehavioral testing. 

Cage-side observations were performed at least once daily ( once daily on holidays 
and weekends) for mortality or clinical signs of moribundity. Detailed physical 
examinations for clinical signs of toxicity were carried out and recorded daily. 
Animals were weighed weekly as a component of the FOB (functional observational 
battery). Additionally, all animals were weighed on the day of sacrifice for terminal 
body weight measurement. 

It was stated that in a preliminary ADME study (not supplied by the applicants), the 
time after oral gavage dosing of AE 0317309 (pyrasulfotole) to the peak blood 
concentration of the test substance was found to be 30 minutes in both males and 
females. Thus, conduct of the FOB and motor activity studies on day O began 
approximately but no less than 30 minutes after dosing, and was concluded at 
approximately 2.5 hours after treatment. In total, the FOB and motor activity 
assessments were conducted one week prior to dosing, approximately 30 minutes after 
dosing on day 0, and on days 7 and 14 after dosing. The FOB included standard 
parameters including home cage and open field observations, reflex testing, and 
determination of fore-limb and hind-limb grip strength, and landing foot splay. Motor 
and locomotor activity were measured according to standard methods over a 60-
minute period for each animal. On day 14 after dosing, all animals were sacrificed. 
Half of the animals at each dose level were anesthetized and perfused via the left 
ventricle with a sodium nitrite flush followed by fixative in phosphate buffer. The 
brain was weighed, and the brain, spinal cord, eyes with optic nerve, sciatic, tibial, 
and sural nerves, gasserian ganglion, gastrocnemius muscle, both forelimbs, and any 
gross lesions were removed and preserved for examination. The other half of the 
animals at each dose level were sacrificed by CO2 asphyxiation and were not 
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perfused. All animals were subjected to a gross necropsy. Histopathology was 
conducted on the nervous tissues from the 6 perfused animals in the control and high 
dose groups only. 

Findings 

Mortalities: There were no mortalities at any dose level in this study. 

Clinical signs: The treatment-related clinical signs during Days 0-14 were limited to 
urine stains, nasal and oral stains, and stained forepaws. These stains were seen in all 
treatment groups, with a general dose-related incidence. The staining had reversed in 
almost all animals by the time of sacrifice. 

Incidence of stained fur in rats administered AE 0317309 

Observation Dose (m!!lke: bw) 
0 200 500 2000 

Males 
N 12 12 12 12 
Urine stain, vellow 0 8 7 12 
Urine stain, brownish / orange 0 0 1 9 
Red nasal stain 0 0 2 10 
Oral stain 0 1 1 9 
Red-stained forepaws, both 0 0 0 6 

Females 
N 12 12 12 12 
Urine stain, yellow 0 7 12 12 
Urine stain, brownish / orange 0 0 2 8 
Red nasal stain 0 1 3 8 
Oral stain 0 0 4 9 
Red-stained forepaws 0 0 1 6 

Body weight: There were no effects on body weight in either males or females at any 
dose level. 

FOB: There were no effects on any parameters of the functional observation battery, 
including grip strength and landing foot splay, in any dose group in either males or 
females. 

Motor and locomotor activity: Motor and locomotor activity were decreased in 
females at all dose levels on days 0, 7 and 14, reaching statistical significance in all 
treated groups for locomotor activity on day 0. The decreases in overall locomotor 
activity were corroborated by statistically significant decreases in locomotor activity 
in treated females at several subsessions and days of testing. A 34% (non-significant) 
decrease in mean overall locomotor activity was observed in males at 2000 mg/kg on 
day 0. The decrease was corroborated by decreased interval locomotor activity in 
males at 2000 mg/kg on day 0, which reached statistical significance during interval 
3. 
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Motor and locomotor activity (total activity counts for session) and percent 
difference from control 

Dose (m uk2 bw) 
Day Males Females 

0 200 500 2000 0 200 500 
Motor activity, total activitv counts oer session 

Pre-test 424 ± 195 531 ± 180 383 ± 129 529±246 631 ± 207 538 ±239 697 ± 165 
0 411±290 466 ± 87 402 ± 139 307 ± 113 488 ± 161 357 ± 109 421 ± 99 
7 434 ± 131 436 ± 89 416 ± 138 448 ± 118 538 ± 176 393 ± 135 405 ± 136 
14 413 ± 158 395 ± 117 350 ±98 445 ± 111 527 ± 165 493 ±92 486 ± 143 

Locomotor activitv, total activity counts oer session 
Pre-test 219 ± 101 291 ± 100 216 ± 83 289 ± 123 265 ± 69 230 ± 107 303 ± 56 
0 232 ± 148 282 ±49 218 ±69 153 ±49 323 ± 129 218111 ± 81 229* ± 64 
7 293 ± 112 299 ± 83 274 ±97 294 ± 92 343 ± 131 239 ±95 245 ± 106 
14 269 ± 116 264 ± 88 244 ± 84 307 ± 102 335 ± 102 265 ±70 301 ± 94 

Motor activity, % change relative to control 
Pre-test --- +25 - 10 +25 --- - 15 + 10 
0 --- + 13 -2 -25 --- -27 - 14 
7 --- + 0.5 -4 +3 --- -27 -25 
14 --- -4 - 15 +8 --- - 17 -8 

Locomotor activit v, % chanJ?;e relative to control 
Pre-test --- + 33 - 1 +32 --- - 13 + 14 
0 --- +22 -6 - 34 --- - 33* -29* 
7 --- +2 -6 + 0.3 --- - 30 -29 
14 --- -2 -9 + 14 --- - 21 - 10 

* p < 0.05. ** p < 0.01. 

Organ weights: There was no effect on brain weight (the only organ weight 
measured) at any dose. 

2000 

617 ± 226 
306 ± 85 

414 ± 119 
463 ± 74 

290 ± 95 
161 * ± 53 
261 ± 82 
299 ± 83 

-2 
- 37 
- 23 
- 12 

+9 
- 50* 
- 24 
- 11 

Macroscopic findings: There were no treatment-related lesions observed at any dose 
in either males or females. 

Microscopic findings: There were no treatment-related effects observed at 2000 
mg/kg bw when compared to controls, thus histopathological sections were not made 
at either 200 or 500 mg/kg bw. 

Conclusions and Critique 

The study authors noted that oral gavage administration of AE 0317309 produced no 
clinical signs indicative of neurotoxicity. It was considered that motor activity and 
locomotor activity were decreased in both males and females at 2000 mg/kg bw, but 
that there was no other effect on any neurotoxicity-related parameter, and therefore no 
indication ofneurotoxicity at any dose level. The NOAEL of the acute neurotoxicity 
study was therefore proposed by the study authors to be 500 mg/kg bw. 

It would have been desirable to be able to examine the study data referred to which 
reportedly provided evidence that the time after oral gavage dosing of the test 
compound to the peak blood concentration of the test substance was 30 minutes in 
both males and females. 

Although the oral gavage administration of the test material produced no clinical signs 
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indicative of neurotoxicity, there was a generally dose-related incidence of stained fur 
seen in: both sexes. This was attributed by the study authors to the excretion of AE 
0317309 in the urine leading to intense yellow/orange coloration of the urine and the 
spread of this discoloration by way of grooming activity (At the same time, the red 
nasal stain at the higher doses was suggested by the study authors to be within the 
historical range; however, historical control data were not provided.) While it is 
possible that the stained fur was due to the excretion of colored test substance in the 
urine and its being spread by grooming to the nose and forepaws, this was not 
confirmed by any analysis of the urine. 

The observations on motor and locomotor behavior in females were not associated 
with any other indications of neurological abnormality or any histopathological 
observations. However there was evidence of an ongoing diminution in such activity 
in all treated females, which was dose-dependent when compared to both concurrent 
controls and pre-test levels. Because of the uncharacterised staining of the fur in all 
dose groups in both sexes and the effects on activity in females in all dose groups, it is 
arguable that no NOAEL (NOEL for Australia) can be established for systemic 
toxicity. The LOAEL was 200 mg/kg bw in females and 2000 mg/kg bw in males 
based on decreased locomotor activity on day 0. The NOAEL was not observed in 
females and was 500 mg/kg bw in males. 
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DATA EVALUATION RECORD 

STUDY TYPE: Combined chronic toxicity/carcinogenicity [diet]-[rat]; 
OPPTS 870.4300 [§83-5]; OECD 453. 

PC CODE: 000692 

TEST MATERIAL (PURITY}: AE 0317309 (95.7% w/w a.i.) 

SYNONYMS: Pyrasulfotole technical 

DP BARCODE: D335563 

CITATION: Wason S. (2006). 6-Month toxicity, chronic toxicity and carcinogenicity 
study of AE 0317309 in the Wistar rat by dietary administration. Bayer 
CropScience, Sophia Antipolis Cedex, France. Laboratory Study No.: SA 
02453, February 28, 2006. MRID 46801910. Unpublished. 

SPONSOR: Bayer AG, Monheim, Germany 

EXECUTIVE SUMMARY: 

In a combined chronic toxicity/carcinogenicity study (MRID 46801910), AE 0317309 
(95.7% a.i., batch Op. 1-4) was administered in the diet to 75 six-week-old Wistar Rj:WI 
(IOPS HAN) rats/sex/group at dose levels of 0, 25, 250, 1000, or 2500 ppm ( equivalent to 
0/0, 1.0/1.4, 10/14, 41/57, or 104/140 mg/kg bw/day in males/females) for 24 months. 
Animals were sacrificed at 6 (IO/dose group), 12 (IO/dose group), and 24 months 
(55/dose group). 

There were no treatment-related effects on food consumption and hematology. Mortality 
was 73% (P<0.05) in high-dose males at 24 months; however, survival was >25% after 
24 months in control and all treated groups and therefore was considered acceptable for 
evaluating the carcinogenic potential of pyrasulfotole. Increased incidences of white area 
on the eye and soiled fur in one or more areas were observed clinically in males and 
females at all time points at 2'.:250 ppm. Body weight in males was decreased (2:10%) 
throughout the study at 2'.:1000 ppm. A consistent treatment-related effect on body weight 
or body weight gain was not observed in treated females. During ophthalmoscopic 
examination, corneal opacity, neovascularization of the cornea, edema of the cornea, and 
"snow flake" corneal opacities were observed in males at 2'.:250 ppm after 6, 12, and 24 
months of treatment. At 24 months, increased incidences of corneal opacity and 
neovascularization of the cornea were observed in males and females at 2'.:250 ppm. 
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Plasma cholesterol was increased in males and females at 250 ppm at 7 months (~0%) 
and in males at 12 months (::::52%). Plasma cholesterol was also increased in males at 
2:1000 ppm at 18 and 24 months (::::33%) and at 2500 ppm in females at 24 months (63%). 
Increases in cholesterol at 2:250 ppm were considered toxicologically significant in light 
of the increased incidence ofhepatocellular hypertrophy and/or vacuolation and increased 
liver weight throughout the study. Triglyceride levels were also increased (NSS) by 
124%.and 135% in males and females, respectively, at 2500 ppm. Increased levels of 
ketones were observed in the urine of males and females at 2:1000 ppm at all collection 
periods and in males at 250 ppm at months 19 and 24 only. Urinary pH was decreased at 
2:250 ppm in males at all time points and in females at 3 months only. Urinary protein 
was increased in males in all treatment groups from 6 months onwards. Decreases in 
urinary pH and increased urinary protein in males were considered toxicologically 
significant in conjunction with treatment-related increases in chronic progressive 
nephropathy and collecting duct hyperplasia. The increased level ofketones may have 
been due to unmetabolized test substance. 

Absolute and relative liver and kidney weights were elevated in males at 2:250 ppm from 
6 months onwards (liver: 20%; kidney: > 15% ). There were no significant effects on 
organ weights in females. At macroscopic examination, the incidence of eye opacities 
was increased in males and females at 2:250 ppm. Enlarged liver was observed in males 
at 6 months in all treated groups and at 12 months at 2:250 ppm. At 24 months, there was 
an increased incidence among males of pale kidneys and irregular surface of the kidney at 
2:1000 ppm. Non-neoplastic histopathology included peripheral retinal atrophy, corneal 
inflammation, corneal hyperplasia, and/or corneal neovascularization at 2:250 ppm in 
both sexes and an increased incidence of chronic progressive nephropathy in males at 
2:250 ppm. Histopathology observed in several other organs at higher doses is 
summarized in the Australian review (attached). The only treatment-related neoplastic 
finding was that of rare squamous cell tumors of the cornea ( one papilloma, one 
carcinoma) observed in two separate males at 2500 ppm. 

The LOAEL was 250 ppm (10/14 mg/kg [M/F]) based on corneal opacity, 
neovascularization of the cornea, inflammation of the cornea, regenerative corneal 
hyperplasia, corneal atrophy, and/or retinal atrophy (both sexes), and 
hepatocellular hypertrophy along with increased serum cholesterol (males). The 
NOAEL was 25 ppm (1.0/1.4 mg/kg [M/F]). 

A treatment-related increase in the incidence of corneal squamous cell tumors was 
observed in males of the high dose only. Dosing was considered adequate, but not 
excessive, based on decreased body weight/body weight gain and non-neoplastic lesions 
of the eyes, liver, pancreas, thyroid and kidney at the high dose. 

This chronic toxicity/carcinogenicity study in the rat is classified as Acceptable 
(guideline) and satisfies the guideline requirement for a chronic toxicity/carcinogenicity 
study (OPPTS 870.4300; OECD 453) in rat. Although motor activity, grip strength, and 
reactivity to sensory stimuli were not assessed in the chronic phase of the study as 
required by the guideline, they were assessed in other, short-term studies. 
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COMPLIANCE: Signed and dated GLP, Quality Assurance, Data Confidentiality, and 
Flagging statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary 
Medicines Authority. However, this document has undergone critical scientific 
analysis and been modified as appropriate. 
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KIIA 5.5.2/01, Wason, S.; 2006 
6-Month toxicity, chronic toxicity and carcinogenicity study of AE 0317309 
in the Wistar rat by dietary administration. 
Bayer CropScience, 355 rue Dostoievski, BP 153, 06903 Sophia Antipolis 
Cedex, France 
28 January 2003 - 21 October 2005 
SA02453 
M-267037-01-2 
OECD 453 (May, 1981); EEC 88/302/EEC, Method B.33 (Nov., 1987); OPPTS 
870.4300 (Aug. 1998); MAFF No. 12 Nousan no 8147 (Nov. 2000) 
Yes 

Materials and Methods 

AE 0317309 was incorporated into rodent diet at concentrations of 0, 25, 250, 1000, and 
2500 ppm and administered for up to 24 months to groups of 75 male and 75 female 
Wistar rats. At study initiation the rats were 6 weeks old, the males being approximately 
286 g - 289 g and the females 193 g - 196 g of body weight. They were sourced from R. 
Janvier, Le Genest St Isle, France. 

The above dietary concentrations corresponded to doses of approximately 0, 1.0, 10, 41, 
and 104 mg/kg bw/d for males and 0, 1.4, 14, 57, and 140 mg/kg bw/d for females. The 
stability, homogeneity and concentration of the test substance in the diet were verified as 
acceptable. The animals were housed individually in suspended stainless-steel wire mesh 
cages. Food and water were available ad libitum except for overnight fasting prior to 
blood collection. Body weight and food consumption were measured weekly for the first 
13 weeks of the study, then every 4 weeks through the remainder of the study until 
necropsy. Ophthalmoscopic examinations were conducted on all animals during 
acclimatization and at months 3, 6, 12, 18, and 24 of treatment. Blood for hematological 
and clinical chemical examination was collected after 6, 12, and 24 months from 
overnight-fasted rats by venipuncture of the retro-orbital venous plexus under isoflurane 
anesthesia. Urine was collected overnight at 3, 6, 12, 18, and 24 months from animals 
fasted overnight of food and water. The following table shows which animals were used 
for blood and urine collection at each time point. 

Experimental design 

Sacrifice e:roup 
Time point 6-month sacrifice 12-month sacrifice Terminal sacrifice 

Blood collection 
6 months All survivors All survivors First 10 
12 months All survivors First 10 
18 months First 10 
24 months First 10 

Urine collection 
3 months All survivors All survivors First 10 
6 months All survivors All survivors First 10 
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All survivors First 10 
First 10 
First 10 

Hematological parameters studied were Hct, Hb, WBC, RBC, PLT, prothrombin time, 
white blood cell differential count, MCH, MCHC, MCV and reticulocyte count. Clinical 
chemistry parameters measured were calcium, chloride, inorganic phosphorus, potassium, 
sodium, alkaline phosphatase, alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), gamma glutamyltransferase (GGT), albumin, creatinine, urea, 
total cholesterol, glucose (fasting), total bilirubin, total protein, triglycerides. Urinalysis 
covered appearance, volume, specific gravity/osmolality/refractive index, pH, sediment 
(microscopic), protein, glucose, ketones, bilirubin, blood/red blood cells, urobilinogen, 
creatinine. 

Animals were sacrificed by exsanguination after pentobarbital anesthesia and subjected to 
gross necropsy at 6 months (10/dose group), 12 (10/dose group) and 24 months (55/dose 
group). Selected organs were weighed, and organs and tissues were preserved for 
histopathological examination. The following tissues were collected for histopathology: 
tongue, submaxillary (salivary) gland, esophagus, stomach, duodenum, jejunum, ileum, 
cecum, colon, rectum, liver, pancreas, trachea, lung, nasal cavities, aorta (thoracic), heart, 
bone marrow (sternum), lymph node (mesenteric), lymph node (submaxillary), spleen, 
thymus, kidney, urinary bladder, testis, epididymis, prostate gland, seminal vesicle, 
ovary, uterus (with cervix), brain, sciatic nerve, spinal cord ( cervical, thoracic, lumbar), 
eyes (retina), optic nerves, pituitary gland, adrenal gland, lachrymal exorbital gland, 
parathyroid gland, thyroid gland, Harderian gland, bone (sternum), skeletal muscle, skin, 
all gross lesions and masses (including their lymph nodes if possible), pharynx, larynx, 
mammary gland, vagina, articular surface (femerotibialjoint). The following were also 
weighed: liver, heart, spleen, kidney, testis, epididymis, ovary, uterus (with cervix), brain, 
adrenal gland. Paired organs were weighed together. 

Findings 

Mortalities: Mortality was statistically significantly increased in the high dose group 
males at 24 months. However, mortality rates were generally elevated, being >50% by 
24 months in the control females and in all male groups except at 250 ppm. 

Mortalities in absolute numbers and as percentages 

Dose oom) 
Month Males Females 

0 25 250 1000 2500 0 25 250 1000 2500 
Mortalities, N 

6 1 1 0 1 4 0 0 0 0 0 
12 2 6 2 2 8 2 1 0 1 0 
24 30 38 25 29 40* 28 19 25 22 26 

% mortalities 
6 1.3 1.3 0.0 1.3 5.3 0.0 0.0 0.0 0.0 0.0 
12 3.1 9.2 3.1 3.1 12.3 3.1 1.5 0.0 1.5 0.0 
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52.7 72.7 50.9 34.5 45.5 40.0 47.3 

Clinical signs: Treatment-related clinical signs included white area on the eye and soiled 
fur in one or more areas. An increased incidence of these findings was observed at all 
time points at 250, 1000, and 2500 ppm in both sexes and there were indications of a 
dose-response relationship. 

Body weight and body weight gain: Generally, body weight in males was decreased 
during the study at 1000 (:'.Sl0%) and 2500 ppm (:'.Sl2%), often reaching statistical 
significance. Body weights in the males at 250 ppm also tended to be somewhat reduced 
(:'.S7%), reaching statistical significance at day 540. Body weight gains generally reflected 
this pattern, except late in the study ( days 540-708) when body weights declined in all 
groups including controls. There were also indications of depressed final body weights 
(6%; NSS) and body weight gains (9%) in the female rats at and above 250 ppm. 

Body weight and body weight gain in rats 

Dose of AE 0317309. dietary concentration in ppm 
Time Males Females 

0 25 250 1000 2500 0 25 250 1000 2500 
Body weight, g 

Day 1 287 287 288 289 286 196 193 193 194 193 
Day8 336 336 330 329 327* 214 216 212 210 209 
Dav92 548 565 539 526* 529 297 302 300 296 299 
Day 176 632 645 624 602** 597** 320 328 330 327 331 
Day372 704 714 688 664* 661** 367 367 369 357 366 
Dav 540 737 733 688* 664** 647** 437 432 423 410 423 
Day708 651 636 624 619 576 452 443 423 409 415 

Body weight gain, g 
Days 1-8 49 50 42** 40** 41** 17 22** 20 17 16 
Days 1-92 261 279* 252 237** 243* 102 109 107 102 105 
Davs 92-176 83 76 86 77 70** 22 26 30** 31** 33** 
Days 176- 70 70 64 62 65 47 39 40 29** 33* 
372 
Days 372- 33 19 l** -2** -14** 70 65 54 53 57 
540 
Days 540- -86 -97 -64 -45 -71 15 11 0 -1 -8 
708 
Overall 365 349 336 331 290 254 249 231 217 223 
* p < 0.05; ** p < 0.01 

Food consumption: There was no treatment-related effect on food consumption. 

Ophthalmoscopic examination: Various effects ( corneal opacity, neovascularization of 
the cornea, oedema of the cornea, and "snow flake" corneal opacities) were observed in 
males at 250 ppm and above after 6, 12, and 24 months of treatment. At 6 months, there 
was some indication of a dose-response relationship in these effects ( except for the "snow 
flake" corneal opacities). Later in the study there was no dose-response relationship, but 
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the incidence was elevated in all dose groups at 250 ppm and above. At 24 months, there 
were indications of an increased incidence of corneal opacity and neovascularization of 
the cornea in the males at 25 ppm. Similar effects were observed in females, but with a 
general tendency to less sensitivity. It is possible that some of these effects were age
related though they were uncommon in the controls at all stages of the study, and 
historical control data which would have helped in assessing the significance of these 
ocular findings were not provided. 

Examination of the individual ophthalmoscopic data indicates that corneal opacity, 
neovascularisation of the cornea and oedema of the cornea tended to occur together. When 
the "snowflake" corneal opacity was present, it was typically in the presence of the other 
abnormalities. 

Ophthalmoscopic findings (number of animals affected) at 6, 12, and 24 months 

Dose loom) 
Parameter Males Females 

0 25 250 1000 2500 0 25 250 1000 2500 
6 months 

N 75 74 75 74 73 75 75 75 75 
Corneal opacity 0 1 32 39 47 0 0 0 18 
Neovascularization of 0 1 38 41 47 0 0 4 34 
cornea 
Oedema of the cornea 0 0 32 36 45 0 0 0 16 
"Snow flake" corneal 0 0 6 3 2 0 0 10 17 
opacity 

12 months 
N 63 61 64 63 58 64 64 65 65 
Corneal opacity l 1 40 47 44 0 0 2 25 
Neovascularization of 1 1 45 49 45 0 0 5 37 
cornea 
Oedema of the cornea 0 0 41 48 44 0 0 1 25 
"Snow flake" corneal 0 0 6 3 3 0 0 8 12 
opacity 

24 months 
N 26 21 29 29 18 30 38 35 35 
Corneal opacity I 4 20 24 15 I I 3 18 
Neovascularization of I 4 26 27 17 1 2 9 28 
cornea 
Oedema of the cornea 2 3 25 27 17 0 1 3 24 
"Snow flake" corneal 0 0 9 5 2 0 0 7 11 
opacity 

Hematology: There were no treatment-related effects on hematology at any dose or time 
point in either male or female rats. 

Clinical chemistry: Plasma cholesterol was biologically and significantly increased in 
both sexes at 250 ppm and above at 7 months (~20%), and in males at 12 months 
(~52%), and was biologically and/or statistically significantly increased in males at 1000 
and 2500 ppm at 18 and 24 months (~33%), and at 2500 ppm in females at 24 months 

75 
37 
53 

32 
22 

65 
39 
49 

39 
12 

33 
23 
27 

26 
8 
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(63%). These effects on plasma cholesterol were considered to be the only treatment
related clinical chemistry findings. Although plasma cholesterol was statistically 
significantly increased in males at 25 ppm at the 7-month time point (22%), this value 
was within the historical control range (2 . 0 2 ± 0 . 4 7 ) and cholesterol concentrations in 
this dose group returned to near control levels by the 12-month time point; therefore, this 
increase was considered not to be treatment-related. Triglyceride levels were also 
increased (NSS) by 124% and 135% in males and females, respectively, at 2500 ppm. 

Total cholesterol concentrations at 6, 12, 18, and 24 months in rats 

Dose oom) 
Month Males Females 

0 25 250 1000 2500 0 25 250 1000 2500 
7 1.90 2.32** 2.40** 2.42** 2.47** 1.86 2.02 2.23** 2.15* 2.13* 
12 2.23 2.61 3.40** 3.29** 3.69** 2.01 2.21 2.39 2.17 2.24 
18 2.71 2.91 3.47 3.92* 4.24** 2.18 2.61 2.62 2.77 2.57 
24 3.61 3.45 4.30 4.81 5.32 2.60 3.34 3.09 3.04 4.23 

* p< 0.05; ** p< 0.01 

Urinalysis: Based on a semi-quantitative analysis, increased levels ofketones were noted 
in both sexes at 1000 ppm and 2500 ppm at all collection periods, and in males at 250 
ppm at months 19 and 24 only. Urine pH was decreased at 250 ppm and above in males 
at all time points, while in females at 250 ppm and above urine pH was decreased only at 
the 3-month time point. Urinary protein was increased in males in all treatment groups 
from 6 months onwards. 
As noted by the study authors in relation to another study (Report no. KHA 5.10/04), it is 
possible that the increased level ofketones apparently observed were related simply to 
excretion of the test substance, which is a ketone-bearing molecule. 

Organ weights: Absolute and relative liver and kidney weights were elevated in males at 
and above 250 ppm from 6 months onwards (liver: ~20%; kidney: >15%), although the 
effects on the kidney at 250 ppm did not reach statistical significance until later in the 
study. There were some indications of a dose-related increase in thyroid weight (NSS) at 
6 and 12 months, but not at 24 months. There were no significant effects on organ 
weights in females. 

Terminal body weights and selected absolute and relative organ weights in male rats 

Dose of AE 0317309, dietarv concentration in ppm 
Month Parameter 0 25 250 1000 2500 
6 Terminal body weight, 

598.7 617.8 597.4 577.6 581.0 
12 658.9 668.8 661.8 654.7 642.7 
24 

g 
639.6 621.9 594.2 590.8 565.2 

6 2.20 2.21 2.19 2.18 2.17 
12 Brain weight, g 2.32 2.31 2.21 2.26 2.27 
24 2.37 2.37 2.31 2.26 2.25 

Liver 
6 Organ weight, g 11.87 13.04 14.49** 14.03* 14.84** 
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% body weight 
% brain weight 
Organ weight, g 

12 % body weight 
% brain weight 
Organ weight, g 

24 % body weight 
% brain weight 

Organ weight, g 
6 % body weight 

% brain weight 
Organ weight, g 

12 % body weight 
% brain weight 
Organ weight, g 

24 % body wei11:ht 
% brain weight 

Organ weight, g 
6 % body wei11:ht 

% brain weight 
Organ weight, g 

12 % body weight 
% brain weight 
Organ weight, g 

24 % bodv wei11:ht 
% brain weight 

*p< 0.05; ** p< 0.01 
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1.980 2.113 2.425** 2.426** 2.551 ** 
538.5 591.6 661.2** 643.7** 682.7** 
13.45 14.05 16.10* 14.43** 15.96** 
2.042 2.102 2.430** 2.511** 2.486** 
580.6 610.9 729.0** 727.3** 704.1* 
12.93 13.28 15.53** 15.83** 15.09 
2.035 2.154 2.626** 2.694** 2.676** 
544.3 560.1 673.8** 699.5** 670.7** 

Kidney 
2.92 3.14 3.36 3.56** 4.10** 

0.494 0.509 0.564 0.628** 0.713** 
133.4 142.4 153.5 164.6** 189.6** 
3.44 3.67 3.99 4.17** 4.21 ** 

0.524 0.550 0.607** 0.634** 0.656** 
148.5 159.4 180.8** 184.1** 185.7** 
3.84 4.01 4.46* 5.01 ** 4.98* 

0.608 0.654 0.753** 0.854** 0.882** 
161.5 169.0 193.4** 221.3** 220.7** 

Thvroid 
0.0219 0.0231 0.0246 0.0269 0.0284 
0.0037 0.0038 0.0041 0.0046 0.0049* 
0.995 1.052 1.116 1.230 1.303 
0.0257 0.0245 0.0289 0.0317 0.0308 
0.0039 0.0037 0.0044 0.0048 0.0048 
1.107 1.066 1.312 1.406 1.354 

0.0378 0.0309 0.0343 0.0308 0.0325 
0.0060 0.0050 0.0058 0.0052 0.0058 
1.595 1.303 1.488 1.364 1.443 

Macroscopic findings: Possible treatment-related findings observed in the eyes, liver, and 
kidney are tabulated below. Eye opacities were more prevalent in both sexes at 250 ppm 
and above, with some indications of a dose-response relationship and increased incidence 
over time. There is some indication of an increased incidence of opacity in females in the 
25 ppm dose group at "24 months" (10/55 animals, combining scheduled and 
unscheduled sacrifices, compared with 4/55 in the controls); however, the observations 
were not corroborated by histopathology. Enlarged liver was observed in males at 6 
months in all treated groups and at 12 months at 250 ppm and above (although no dose
response relationship was observed). Prominent lobulation of the liver was seen in all 
groups, including controls and is of doubtful significance. At 24 months, there was an 
increased incidence among males of pale kidneys and irregular surface of the kidney at 
1000 and 2500 ppm. 

Macroscopic imdings in eyes, liver and kidneys of rats (unscheduled and scheduled 
sacrifices for 6 and 12 months are summed) 

Dose of AE 0317309. dietary concentration in nnm 
Month Finding Males I Females 

0 I 25 I 250 I 1000 I 2500 I 0 I 25 I 250 I 1000 I 2500 
Eye(s) 
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6 
Total N 10 10 10 10 10 10 10 10 10 
Onacity 0 1 3 3 3 0 0 0 0 

12 TotalN 10 10 10 10 10 10 10 10 10 
Onacity 0 0 1 5 5 0 1 0 5 

24- TotalN 32 38 26 29 40 28 20 25 23 
usa Opacity 2 3 9 14 26 1 5 2 14 

24-Sb TotalN 23 17 29 26 15 27 35 30 32 
Opacity 3 1 22 22 12 3 5 8 24 

Liver 
TotalN 10 10 10 10 10 10 10 10 10 

6 Obviously large 0 2 4 1 3 0 0 0 0 
Prominent lobulation 1 3 4 4 2 1 0 1 0 

12 TotalN 10 10 10 10 10 10 10 10 10 
Obviously large 0 0 3 3 3 0 0 0 0 

Kidne, s) 

24- TotalN 32 38 26 29 40 28 20 25 23 

usa Irregular surface 2 2 4 9 16 1 1 2 1 
Pale 2 3 2 5 8 0 1 0 0 
TotalN 23 17 29 26 15 27 35 30 32 

24-Sb Irregular surface 0 1 2 14 7 1 1 1 2 
Pale 1 0 1 5 3 2 2 1 2 

a - • b -24-US - unscheduled sacnfice at 24 months, 24-S - scheduled sacnfice at 24 months. 

Non-neoplastic microscopic findings: There were treatment-related microscopic findings 
in the eyes, liver, pancreas, thyroid gland, and kidneys (see table below). 

In the eyes, the incidence of corneal inflammation was significantly increased at all time 
points in males at dietary concentrations of 250 ppm and above, and in females at all time 
points at 1000 and 2500 ppm. At 24 months, there was a possible slight increase in 
corneal inflammation in males at 25 ppm. Regenerative hyperplasia of the cornea was 
increased in males at all time points at 250 ppm and above, and in females at all time 
points at 1000 and 2500 ppm. Neovascularization of the cornea was increased in males at 
6, 12, and 24 months at 250 ppm and above, in females at 6 and 12 months at 1000 and 
2500 ppm, and in females at 24 months at 250 ppm and above. At 24 months, there was 
an increase in males in the incidence of mucous metaplasia of the cornea at 250 ppm and 
above. Also at 24 months, corneal atrophy was increased in males at 250 ppm and above 
and in females at 1000 and 2500 ppm, and peripheral retinal atrophy was statistically 
increased in both males and females at 250 ppm and above, as well as occurring non
statistically significantly at a higher incidence in females at 25 ppm. Age-related 
peripheral retinal atrophy has been observed in Fischer 344 rats; however in the absence 
of historical control data on the strain of rats used in this study, the effects at 24 months 
in the present study must be regarded as significant, especially as the incidence in the 
control groups was relatively low. 

Non.:neoplastic microscopic fmdings in the eyes (number of animals affected) 

Dose, oom) 
Finding Males Females 

0 I 25 I 250 I 1000 I 2500 o l 25 l 250 I 1000 I 2500 

10 
2 
10 
7 

28 
14 
27 
24 

10 
0 
1 

10 
0 

28 
2 
2 

27 
4 
2 
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Nexamined 9 
Inflammation, cornea, 

0 unilateral or bilateral 
Hyperplasia, cornea, 
regenerative, unilateral or 0 
bilateral 
N eovascularization, 
cornea, unilateral or 0 
bilateral 

Nexamined 10 
Inflammation, cornea, 

0 unilateral or bilateral 
Hyperplasia, cornea, 
regenerative, unilateral or 0 
bilateral 
Neovascularization, 
corneal, unilateral or 0 
bilateral 

Nexamined 55 
Inflammation, cornea, 

1 unilateral or bilateral 
Hyperplasia, cornea, 
regenerative, unilateral or 0 
bilateral 
Neovascularization, 
cornea, unilateral or 2 
bilateral 
Vacuolation, cornea, focal 0 
Metaplasia, mucous, 0 
cornea 
Atroohv, cornea 0 
Atrophy, retina, 
peripheral, unilateral or 2 
bilateral 

*p<0.05; ** p< 0.01 
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6 months 
10 10 10 10 10 10 10 10 10 

0 6 8 8 0 0 0 6 7 

0 5 8 7 0 0 0 5 6 

0 3 7 6 0 0 0 3 6 

12 months 
10 9 10 8 9 10 10 9 10 

0 6 9 8 0 1 0 5 7 

0 6 9 8 0 I 0 4 6 

1 5 8 8 0 1 0 4 7 

24 months 
55 55 55 55 55 55 54 55 55 

3 39** 49** 44** 0 1 2 28** 32** 

0 31** 38** 32** 1 0 2 24** 25** 

3 46** 49** 53** 0 0 13** 41** 42** 

0 2 0 2 1 0 0 5 5 
0 2 9** 11** 0 0 0 0 0 

0 11** 25** 24** 0 0 0 5* 6* 

3 17** 15** 17** 1 4 8* 20** 13** 

At 6 months, centrilobular hepatocellular hypertrophy was increased in males at all doses 
and in females from 250 ppm onwards. However, at 12 and 24 months in males this 
finding was reported only from 250 ppm onwards. In females, there was no centrilobular 
hepatocellular hypertrophy at 12 months, and at 24 months it was only reported in one 
animal at 2500 ppm. Centrilobular hepatocellular vacuolation was increased in incidence 
in males at 6 and 12 months from 250 ppm, but was not observed in females at these time 
points or in either sex at 24 months. The most consistent finding was centrilobular 
hepatocellular hypertrophy, which was observed at all time points in males at 250 ppm 
and above, although without a dose-response relationship. Nevertheless the persistent 
high incidence of this effect in males at 250 ppm and above suggests that this was 
treatment-related. 
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Non-neoplastic microscopic fmdings in the liver of rats (number of animals affected) 

Dose of AE 0317309. dietarv concentration in nnm 
Finding Males Females 

0 25 250 1000 2500 0 25 250 1000 2500 
6months 

N examined 9 10 10 10 10 10 10 10 10 10 
Hypertrophy, 
hepatocellular, 0 8 10 10 10 0 0 3 4 5 
centrilobular 
Vacuolation, 
hepatocellular, I 1 5 3 4 0 0 0 0 0 
centrilobular 

12 months 
Nexamined 10 10 9 10 8 9 10 10 9 10 
Hypertrophy, 
hepatocellular, 0 0 6 10 6 0 0 0 0 0 
centrilobular 
Vacuolation, 
hepatocellular, 0 0 2 5 5 0 0 0 0 0 
centrilobular 

24 months 
N examined 55 55 55 55 55 55 55 54 55 55 
Hypertrophy, 
hepatocellular, 0 0 17** 11** 13** 0 0 0 0 1 
centrilobular 

*p < 0.05.; ** p < 0.01 

In the pancreas, diffuse acinar degeneration/atrophy was reported at all time points in 
treated groups; at 6 months, the incidence of this finding was clearly increased in males 
and females at 2500 ppm. Only single male animals were recorded with this finding at 
12 months at 1000 and 2500 ppm, but the incidence was clearly increased in females at 
2500 ppm. At 24 months, there were indications of a dose-response relationship in the 
incidence of diffuse acinar degeneration/atrophy in both sexes, with statistical 
significance in males at 1000 and 2500 ppm. Also at 24 months, the incidence of focal 
acinar degeneration/atrophy was increased in females at 2500 ppm. Other findings 
included fibrosis, inflammation, and interstitial oedema; however these were generally of 
a low or sporadic incidence (see table below). 

Non-neoplastic microscopic fmdings in the pancreas (number of animals affected) 

Dose of AE 0317309, dietary concentration in nnm 
Findings Males Females 

0 25 250 1000 2500 0 25 250 1000 2500 
6 months 

Nexamined 9 10 10 10 10 10 10 10 9 10 
Degeneration/ atrophy, 0 0 0 0 7 0 0 0 1 8 
acinar, diffuse 

12 months 
N examined 10, 10 9 10 8 9 10 10 9 10 
Degeneration / atrophy, 0 0 0 1 1 0 0 0 0 7 
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acinar, diffuse 
Fibrosis, interstitial, 0 0 
diffuse 
Inflammation, acute 0 0 

N examined 55 55 
Degeneration / atrophy, 0 0 
acinar, diffuse 
Degeneration / atrophy, 34 34 
acinar, focal 
Oedema, interstitial 1 1 

*p <0.05; ** p < 0.01. 

Combined Chronic Toxicity/Carcinogenicity Study (rodents) (2005) / Page 13 of20 
OPPTS 870.4300/DACO 4.4.4/OECD 453 

0 0 5 0 . 0 0 0 3 

0 1 0 0 0 0 0 5 
24 months 

54 54 54 55 55 54 55 55 
1 8** 9** 0 1 2 4 4 

34 30 30 18 20 25 26 34** 

0 6 1 0 1 4 6* 2 

In the thyroid, the incidence of altered colloid was consistently increa~ed in males in all 
treatment groups. The incidence of increased follicular diameter was increased at 6 and 
12 months in males from 250 ppm, but this finding was not observed in males at 24 
months or in females at any time point. Pigment deposition in the follicular cells was 
increased in males at 6 and 12 months from 250 ppm, and at 24 months was statistically 
increased in both sexes in all treated groups with some suggestion of a dose-response 
relationship. Focal follicular cell hyperplasia was observed in males at 12 months at 2500 
ppm, and at 24 months the incidence was increased above that in control males from 250 
ppm, although there was no dose-response relationship. The incidence of diffuse 
follicular cell hypertrophy was consistently increased in both sexes at 12 and 24 months 
from 250 ppm, again in the absence of a clear dose-relationship. 

Non-neoplastic microscopic :fmdings in the thyroid (number of animals affected) 

Dose of AE 0317309, dietary concentration in ppm 
Findings Males Females 

0 25 250 1000 2500 0 25 250 1000 2500 
6 months 

N examined 9 10 10 10 10 10 10 10 10 10 
Altered colloid, 1 4 8 6 8 0 0 0 0 0 
basophilic deposits 
Increased follicular 0 0 1 1 5 0 0 0 0 0 
diameter 
Pigment, brown, 0 0 1 1 4 0 0 0 0 0 
follicular cells 

12 months 
N examined 10 10 9 10 8 9 10 10 9 10 
Hyperplasia, follicular 0 0 1 0 4 0 0 0 0 0 
cell, focal 
Hypertrophy, follicular 0 0 4 5 7 0 0 1 2 1 
cell, diffuse 
Altered colloid, 2 4 8 10 8 0 0 1 1 1 
basophilic deposits 
Increased follicular 0 0 5 5 8 0 0 0 0 0 
diameter 
Pigment, brown, 1 1 6 8 8 0 0 1 1 0 
follicular cells 

24 months 
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N examined 55 55 54 55 55 55 55 54 55 55 
Altered colloid, 21 24 36** 30 33* 4 3 9 13* 8 
basophilic deposits 
Pigment, brown, 3 14** 39** 33** 38** 0 7** 14** 14** 18** 
follicular cells 
Hypertrophy, follicular 2 2 5 8* 4 0 0 3 7** 2 
cell, diffuse 
Hyperplasia, follicular 3 2 9 12* 8 0 1 0 1 1 
cell, focal 

*p<0.05; ** p<0.01 

Further information on the incidence of altered colloid and brown pigment in the 
follicular cells is given below. The rats that died unscheduled would have had less 
exposure to the test substance, and it is possible to compare them with the animals 
sacrificed at 24 months, in order to assess the progression of this abnormality. The 
percent incidence of brown pigment was clearly higher in the animals sacrificed on 
schedule at 24 months than in the unscheduled death animals, including in the control 
males but not the control females. There were some indications of a dose-response 
relationship in the incidence of brown pigment in both sexes and in both the unscheduled 
and scheduled death groups. The incidence of brown pigment at 25 ppm was clearly 
increased over control levels in both males and females sacrificed on schedule at 24 
months. 

Altered colloid in the thyroid in the carcinogenicity phase group: unscheduled 
(premature) deaths and scheduled sacrificed groups (at 24 months) 

Dose lnnm) 
Findings Males Females 

0 25 250 1000 2500 0 25 250 1000 
Unscheduled deaths 32 38 26 28 40 28 20 24 
(number of animals) 

Number of animals 11 13 12 12 24 1 0 2 
affected 

Percent incidence 34 34 46 43 60 4 0 8 

Scheduled deaths 23 17 29 27 15 27 35 30 
(number of animals) 

Number of animals 10 11 24 18 9 3 3 7 
affected 

Percent incidence 43 65 83 67 60 11 9 23 

Brown pigment in the follicular cells in the thyroid in the carcinogenicity phase 
group: unscheduled (premature) deaths and scheduled sacrifice groups (at 24 
months) 

Dose lnnm) 
Findings Males Females 

23 

3 

13 

32 

10 

31 

0 25 250 1000 2500 0 25 250 1000 
Unscheduled deaths 32 38 26 28 40 28 20 24 23 
(number of animals) 

2500 
28 

1 

4 

27 

7 

26 

2500 
28 
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Number of animals 0 1 12 12 23 0 1 2 1 
affected 

Percent incidence 0 3 46 43 58 0 5 8 4 

Scheduled deaths 23 17 29 27 15 27 35 30 32 
(number of animals) 

Number of animals 3 13 27 21 15 0 6 12 13 
affected 

Percent incidence 13 76 93 78 100 0 17 40 41 

The incidence of chronic progressive nephropathy was slightly increased in males at 6 
months at 1000 and 2500 ppm and was clearly increased at 12 months from 250 ppm. At 
24 months, chronic progressive nephropathy was common in controls, but the incidence 
was greater in all treated groups of both sexes, achieving statistical significance in the 
males. The incidence of hyperplasia of the collecting ducts was increased in males at 24 
months in all treated groups, reaching statistical significance at 1000 and 2500 ppm (see 
table below). 

Non-neoplastic microscopic fmdings in the kidneys (number of animals affected) 

Dose of AE 0317309, dietary concentration in oom 
Findings Males Females 

0 25 250 1000 2500 0 25 250 1000 2500 
6 months 

N examined 9 10 10 10 10 10 10 10 10 
Nephropathy, 2 2 2 3 5 0 0 0 0 
progressive, chronic 

12 months 
N examined 10 10 9 10 8 9 10 10 9 
Nephropathy, 3 5 9 10 8 0 0 1 1 
progressive, chronic 

24 months 
Nexamined 55 55 55 55 55 55 55 54 55 
Nephropathy, 44 51* 54** 52* 51* 37 42 45 45 
progressive, chronic 
Hyperplasia, collecting 5 11 11 19** 19** 7 9 8 7 
ducts 

*p< 0.05; ** p< 0.01 

More detailed information on chronic progressive nephropathy is given in the table 
below. Chronic progressive nephropathy is clearly a common observation even in 
control animals, reaching 100% in male controls ( scheduled sacrifice) at 24 months. 
However, as these tables indicate, there was a tendency for treated males to show an 
increased incidence of the condition earlier in the study. It is possible that the test 
substance has accelerated the development of this abnormality. 

10 
0 

10 
0 

55 
42 

5 

Chronic progressive nephropathy in the carcinogenicity phase group: unscheduled 
(premature) deaths and scheduled sacrificed animals (at 24 months) 

5 

18 

27 

13 

48 

~\ 
\ 
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Dose rnnm) 
Findings Males Females 

0 25 250 1000 2500 0 25 250 1000 2500 
Unscheduled deaths 32 38 26 28 40 28 20 25 23 
(number of animals) 

Number of animals 21 33 26 25 37 16 12 18 15 
affected 

Percent incidence 66 87 100 89 93 57 60 72 65 

Scheduled deaths 23 17 29 27 15 27 35 30 32 
(number of animals) 

Number of animals 23 17 28 27 14 21 30 27 30 
affected 

Percent incidence 100 100 97 100 93 78 86 90 94 

Other non-neoplastic findings included an increased incidence (P<0.05) of focal 
hyperplasia of the pars distalis of the pituitary that was observed at 2500 ppm in males 
(32/55) and females (36/55), relative to controls (21/55 and 22/55, respectively). 
Increased incidences of depletion of ovarian corpora lutea and follicles were observed at 
2:250 ppm. Squamous gland metaplasia of the uterus and vaginal granular cell 
hyperplasia were also observed at2500 ppm. Focal mineralization in the brain was 
observed in high-dose males. 

Neoplastic findings: The only treatment-related neoplastic finding was that of squamous 
cell tumors of the cornea ( one papilloma, one carcinoma) observed in two males in the 
2500-ppm dose group. It was suggested by the study authors that these tumors resulted 
from the corneal inflammation and regenerative hyperplasia resulting from tyrosinemia, 
and are not relevant to human risk assessment. Other tumors which were observed 
showed no relationship to dose or were considered to be consistent with those tumors 
found in ageing rats, and were not evaluated as related to treatment. 

Conclusions and Critique 

Only limited historical control data were included with the report. 

Treatment-related findings were seen in the eyes, liver, kidney, thyroid, and pancreas. 

Findings in the eye were considered by the study authors to be related to the biochemical 
mechanism of AE 0317309 as an HPPDase ( 4-hydroxyphenylpyruvate dioxygenase) 
inhibitor leading to increased tyrosinemia in rats; and it was proposed that they were not 
relevant to humans. Tyrosine levels were not measured in the study. Tyrosinemia is 
thought to result from inhibition ofHPPDase, which is a key enzyme in the tyrosine 
catabolic pathway. The study authors state that humans are more capable of metabolizing 
and excreting excess tyrosine than rats, and that the corneal effects of HPPDase inhibitors 
have been considered to be relevant for rats but not for man. A citation to a report of the 
EU Scientific Committee on Plants in 2000 is given in support of this conclusion and 
some data on species differences in the metabolism of tyrosine have been supplied in 
Report no. KUA 5.10/01. However this remains a debateable issue given the range of 

28 

18 

64 

27 

24 

89 
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effects of the test substance on the eyes even at 25 ppm in the present study (increased 
incidence of corneal opacity and neovascularization of the cornea in the males in the 
ophthalmoscopic observations at 24 months; a possible slight increase in corneal 
inflammation in males and an increased incidence of retinal atrophy in female rats at 24 
months in the microscopic findings; and increased observations of opacity in female rats 
at 24 months in the macroscopic findings). Of particular concern is the observation of
ocular effects not involving the cornea (retinopathy), since the effects ofHPPDase 
inhibitors claimed by the study authors to be observed in rats but not significant for 
humans are the effects on the cornea. USEP A considers the ocular effects in rats to be 
relevant to humans. 

There were histopathological changes in the liver associated with increased liver weights, 
but these effects were only prevalent at 250 ppm and above. Chronic progressive 
nephropathy was a common finding in all animals, including the controls; however there 
was a tendency for treated males to show a higher incidence of chronic progressive 
nephropathy earlier in the study. It is possible that the test substance has accelerated its 
development. Kidney weights tended to be increased in males at higher doses (250 ppm 
and above), particularly later in the experiment. Semi-quantitative data indicated 
increased levels of protein in the urine in all treated groups of males suggesting effects on 
the kidney. However fully quantitative data on protein levels in the urine were not 
obtained. The study authors contend that this was a minor observation with no 
corresponding histopathological findings. However hyperplasia of the collecting ducts in 
the kidneys was somewhat more common in all treatment groups of males at 24 months 
relative to controls, although this did not reach statistical significance at the lower doses. 
Also, hyperplasia of the collecting ducts is not likely to be directly associated with 
protein urea. 

The findings of colloid alteration and pigment deposition in the thyroid were considered 
to be specific to the rat and to be normal findings in ageing rats by the study authors 
(further discussion is in report KUA 5.5.4/01). However it should be noted that an 
increased incidence of colloid alteration was observed from 6 months onwards in all 
treated groups in the males. Also, there is a suggestion of a dose-response effect 
associated with the increased occurrence in all treated groups of brown pigment in both 
sexes at 24 months; with the effect tending to be greater ("slight" rather than "minimal") 
at higher doses (Report no. KHA 5.5.4/01). Moreover, in a 90-day oral study in rats 
(Report KUA 5.3.2/01), males at 1000 ppm and above showed loss of colloid in the 
thyroid and follicular cell hypertrophy or hyperplasia. Follicular cell hypertrophy, 
follicular cell hyperplasia and increased follicular diameter were also associated with 
treatment at the higher doses in males (and follicular cell hypertrophy in females) in the 
present study. Thyroid effects were also observed at 30 ppm and above in male and 
female parental animals in the two generation reproductive toxicity study in the rat 
(Report no. KHA 5.6.1101). 

There were some indications of a dose-related increase in thyroid weight in the present 
study at 6 and 12 months, but not at 24 months. 
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It is clear that the test compound is having an effect on the thyroid. These effects 
appeared at the lowest dose in the present study. For example, the incidence of brown 
pigment at 25 ppm was clearly increased over control levels in both males and females 
sacrificed on schedule at 24 months. 

The incidence of diffuse acinar degeneration/atrophy in the pancreas was raised at higher 
doses throughout the study. The study authors suggest that this may be a tyrosine-linked 
effect, since these findings were not observed in the mouse or dog, which they state are 
not as prone to tyrosinemia. 

The study authors also suggest that the only treatment-related neoplastic findings, 
squamous cell tumors of the cornea in the highest dose group, were probably due to a 
non-genotoxic proliferative mechanism and secondary to rat-specific increased plasma 
tyrosine concentrations not relevant to man. 

The study authors proposed a NOAEL of25 ppm (1.0 mg/kg bw/day in males and 1.4 
mg/kg bw/day in females) and stated that there was no indication of neoplastic findings 
which are relevant to man. The study authors considered 250 ppm to be the LOAEL (1 O 
mg/kg bw/day in males and 14 mg/kg bw/day in females), apparently based on raised 
cholesterol levels at this leveL 

Mechanistic Studies 

Mechanism of action and supporting data 

Report: 
Title: 

Laboratory 

Study date 
Report No.: 
Document No.: 
Guidelines: 
GLP/QA 

KIIA 5.5.4/01, Mann, P. C.; 2005 
Scientific advisory group review of the thyroid from SA 02453: A 6-month 
toxicity chronic toxicity and carcinogenicity study of AE 0317309 in the Wistar 
rat by dietary administration - SAG report 
Experimental Pathology Laboratories, Inc., PO Box 12766, Research Triangle 
Park, NC, 27709, USA 
26 October 2005 
393-043 
M-266373-01-2 
None 
No 

Histopathological sections of the thyroid from male and female rats from the above
described rat chronic/oncogenicity study (Report no. 5.5.2/01) were examined by an 
independent panel of senior pathologists to determine whether the morphologic changes 
observed in the thyroid represented an adverse effect of AE 0317309 in the thyroid. 
Bayer CropScience sponsored Experimental Pathology Laboratories, Inc. to estabfo~h a 
scientific advisory group consisting of independent consultant pathologists to review 
several issues involving the thyroid arising from toxicology studies with AE 0317309. 

The incidence and severity of the findings of colloid alteration and pigment deposition 
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are shown in the following tables. 

Incidence and severity of colloid alteration and pigment deposition in the thyroid of 
rats in the carcino2enicity phase ("24 months"): unscheduled (oremature) deaths 

Dose in nnm 
Findings Males Females 

0 25 250 1000 2500 0 25 250 1000 2500 
N 32 38 26 28 40 28 20 24 23 28 
Colloid alteration: 11 13 12 12 24 1 0 2 3 1 

Total(% (34%) (34%) (46%) (43%) (60%) (4%) (0%) (8%) (13%) (4%) 
incidence) 

Minimal 7 13 8 5 16 1 0 1 3 1 
Slight 4 0 4 6 7 0 0 1 0 0 
Moderate 0 0 0 1 1 0 0 0 0 0 

Pigment 0 1 12 12 23 0 1 2 1 5 
deposition: (0%) (3%) (46%) (43%) (58%) (0%) (5%) (8%) (4%) (18%) 

Total(% 
incidence) 

Minimal 0 1 6 7 15 0 1 2 1 5 
Slight 0 0 6 5 8 0 0 0 0 0 

Incidence and severity of colloid alteration and pigment deposition in the thyroid of 
rats in the carcino2enicity phase ("24 months"): scheduled deaths (at 24 months) 

Dose in nnm 
Findings Males Females 

0 25 250 1000 2500 0 25 250 1000 2500 
N 23 17 29 27 15 27 35 30 32 27 
Colloid 10 11 24 18 9 3 3 7 10 7 
alteration: (43%) (65%) (83%) (67%) (60%) (11%) (9%) (23%) (31%) (26%) 

Total(% 
incidence) 

Minimal 6 7 13 6 3 3 3 5 5 4 
Slight 4 4 11 9 4 0 0 2 5 3 
Moderate 0 0 0 3 2 0 0 0 0 0 

Pigment 3 13 27 21 15 0 6 12 13 13 
deposition: (13%) (76%) (93%) (78%) (100%) (0%) (17%) (40%) (41%) (48%) 

Total(% 
incidence) 

Minimal 3 13 8 6 8 0 6 12 8 11 
Slieht 0 0 19 15 7 0 0 0 5 2 

The pathology expert group noted that the colloid alterations were present in all groups 
including controls and that the morphology was similar between control and treated 
groups; the primary difference being an increase in the number of follicles affected in 
treated groups. Additionally, colloid changes were seen in the absence of follicular cell 
hypertrophy, and were not considered to indicate a persistent alteration in thyroid 
function in this study. Similarly, the brown pigment observed in the follicular cells was 
considered to be similar in morphology between control and treated animals. This 
pigment was evaluated to be suggestive oflipofuscin, which is a normal pigment often 
associated with aging and seen in a number of organs under untreated conditions. 
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It was the opinion of the pathology expert group that the colloid alteration and pigment 
deposition observed in rats administered AE 0317309 for two years were representative 
of normal age-related physiologic changes specific to the rat, and that these findings were 
not adverse. 

While noting this opinion that the changes resemble normal ageing effects in the thyroid, 
it may nonetheless be significant that the test substance appears, in a number of studies, 
to accelerate and increase the effects relative to controls. For example, it is clear that in 
the rats sacrificed on schedule at 24 months the percentage incidence of brown pigment 
deposition is higher in the treated groups (including at 25 ppm) in both sexes. This 
question is discussed further in the report on the chronic study in rats (Report no. KHA 
5.5.2/01). 
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EPA Reviewer: Robert J. Mitkus, PhD Sig,tature: ~ 
Registration Action Branch 1, Health Effects Division (7509P) Date: ....,.,-'7 = 
EPA W AM: PV Shah, PhD Signature: ~ -
Registration Action Branch 1, Health Effects Division (7509P) Date: 7i-/C51' 
TXR#: 0054227 

DATA EVALUATION RECORD 

STUDY TYPE: Developmental Neurotoxicity Study- Rat; 
OPPTS 870.6300 (§83-6); OECD 426 (draft) 

PC CODE: 000692 

TEST MATERIAL {PURITY): AE 0317309 (95.7% w/w a.i.) 

SYNONYMS: Pyrasulfotole technical 

DP BARCODE: D335563 

CITATION: Gilmore RG, Sheets LP, Hoss HE. (2006). A developmental neurotoxicity 
screening study with technical grade AE0317309 in Wistar rats. Bayer 
CropScience LP, Stilwell, KS. Laboratory Study No.: 04-D72-YE, February 2, 
2006. MRID 46801917. Unpublished. 

SPONSOR: Bayer CropScience LP, Research Triangle Park, NC 

EXECUTIVE SUMMARY: 

In a developmental neurotoxicity study (MRID 46801917), AE 0317309 (95.7% w/w a.i., batch 
Op. 1-4) was administered from gestation day 6 through postnatal day 21 to 30 female Wistar 
rats per dose in the diet at nominal concentrations of 0, 45,450, or 4500 ppm during gestation 
and 0/0/0, 24/20/16, 237/196/161, or 2368/1957/1607 ppm during weeks 1/2/3 oflactation. 
These concentrations provided an average daily intake of 0, 3.8, 37, or 354 mg/kg bw/day over 
gestation and lactation. Offspring were not dosed directly in this study. Dams were observed for 
clinical signs at least once daily. FOB (functional observational battery) tests were conducted on 
GDs 13 and 20 and LDs 11 and 21. Body weight and food consumption were measured on ODs 
6, 13, and 20 and on LDs 0, 7, 14, and 21. On LD 4 litters were culled to eight pups, with four 
male and four female pups wherever possible. Dams were sacrificed on LD 21 following 
weaning of their litters, and a gross necropsy examination was conducted. Offspring were 
allocated for FOB and assessment of motor activity, auditory startle reflex habituation, learning 
and memory (passive avoidance and watermaze testing), and neuropathology (including brain 
weights). Offspring were monitored daily throughout lactation for clinical signs or morbidity 
and were weighed individually on LDs 0, 4, 11, 17, and 21 and weekly thereafter. The age of 
sexual maturation (vaginal opening in females and preputial separation in males) was also 
recorded. 

There were no treatment-related effects on mortality, clinical signs during gestation, or body 
weight in dams. During lactation, ocular opacities were observed in up to 5/21 dams from LD 9 
at 37 mk/kg/day and in up to 14/20 females from LD 10 at 354 mg/kg/day. During the FOB, 
ocular opacities were observed on LD 11 in 3/10 dams at 37 mk/kg/day and in 7/10 dams at 354 
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mg/kg/day; and on LD 21 in 2/10 and 7/10 dams at 37 and 354 mg/kg/day, respectively. Food 
consumption was reduced in dams during weeks 1-2 oflactation at 37 (12-19%) and 354 (9-
20%) mg/kg/day, however without a corresponding effect on body weight. The fertility index 
was decreased (NSS) at 37 mg/kg/day (3%) and 354 mg/kg/day (13.3%); however, this 
observation was not considered treatment-related, since dosing began on GD 6. All other 
reproductive parameters were unaffected by treatment. 

The maternal LOAEL is 37 mg/kg/day, based on ocular opacities during lactation. The 
maternal NOAEL is 3.8 mg/kg/day. 

There were no treatment-related effects on litter size, viability/mortality, or other litter 
parameters in offspring. Clinical signs and body weight were unaffected during lactation. 
During post-weaning, ocular opacities were observed in 6/58 males at 354 mg/kg/day on or after 
PND 29, as well as in 2/63 females at 37 mg/kg/day and 1/60 females at 354 mg/kg/day on or 
after PND 30. Body weight was decreased in males and females by 6-9% and 4-8% each at 37 
mg/kg/day and by 8-13% and 8-11 % each at 354 mg/kg/day. Preputial separation was delayed at 
37 mg/kg/day (46.0 days) and 354 mg/kg/day (46.7 days, P< 0.01), compared to controls (44.1 
days). Vaginal patency was unaffected by treatment. During the FOB, ocular opacity was 
observed in 1/15 females at both 37 mg/kg/day and 354 mg/kg/day. These changes were first 
noted on postnatal days 45 and 35, respectively, and persisted in both cases through postnatal 
day 60. 

No treatment-related effects were observed on motor activity or auditory startle response. For 
PND 22 animals tested for passive avoidance, an increase {P<0.05) in the number of trials to 
criterion, as well as dose-dependent decreases in trials 1 and 2 latencies, were observed at ?:.37 
mg/kg/day during the learning session. During the retention session, an increase (P<0.05) in the 
number of trials to criterion and reduced latency at trial 1 were observed at 354 mg/kg/day. 
There were no treatment-related effects on acquisition and retention in either adult males or 
females during the water maze testing. An increase in the mean time required to complete trial 1 
was observed in the retention phase in males at 37 mg/kg/day; however, the result was not 
considered treatment-related in the absence of dose response and treatment-related effects on the 
number of trials to reach criterion. 

During ophthalmoscopic examinations, retinal degeneration was observed in 4/10 males at 354 
mg/kg/day. Retinal degeneration was also observed in 0/13, 1/13, 3/11, and 4/10 females at 0, 
3.8, 37, and 354 {P<0.05) mg/kg/day, respectively. The increase in one female animal at the low 
dose was not considered treatment-related based on the low incidence and lack of statistical 
significance in the current study and since retinal degeneration was not observed at a similar 
dose in Fl or F2 offspring in the 2-generation reproduction study. Absolute fixed brain weight 
on PND 21 was statistically significantly decreased for males (8%) at 354 mg/kg/day and for 
females at 37 mg/kg/day (6%) and 354 mg/kg/day (11 %). Absolute fixed brain weight on PND 
75 was also decreased for females at 354 mg/kg/day (5%). At necropsy, an increased incidence 
of opacity was observed in the eyes of 3/10 PND 75 males at 354 mg/kg/day. During 
macroscopic morphometry at PND 21, cerebellum length was decreased (P<0.05) in perfused 
males (6%) and females (7%) at 354 mg/kg/day. Cerebrum length was also decreased (P<0.05) 
in females at 37 (4%) and 354 (5%) mg/kg/day. At PND 75, cerebellum length was decreased in 
males (5%, P<0.05) and females (4%, NSS) at 354 mg/kg/day. During microscopic 
morphometry on PND 21, cerebellum height was decreased {P<0.05) in males at 37 mg/kg/day 
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(7%) and 354 mg/kg/day (8%) and in females at 354 mg/kg/day (10%). The hippocampal gyms 
was decreased (P<0.05) by 11 % and 9% in males and females, respectively, at 354 mg/kg/day on 
PND 21. On PND 75, cerebellum height was changed at the mid and high doses in males (j14% 
and !6%, respectively) and females (j13% and !6%); however, in the absence of a consistent 
change across dose, the findings were not considered toxicologically significant. 

The offspring LOAEL is 37 mg/kg/day, based on ocular opacity (post-weaning), decreased 
body weight, delayed preputial separation (males), increase in the number of trials to 
criterion and decreases in trial latencies (passive avoidance; PND 22 males), retinal 
degeneration at ophthalmoscopy (females), decreased brain weight (PND 21 females), 
decreased cerebrum length (PND 21 females), and decreased cerebellum height (PND 21 
males). The offspring NOAEL was 3.8 mg/kg/day. 

This study is classified Acceptable/Non-guideline and may be used for regulatory purposes. It 
does not, however, satisfy the guideline requirement for a developmental neurotoxicity study in 
rats [OPPTS 870.6300, §83-6; OECD 426 (draft)] due to the pending review of the positive 
control data. The following deficiencies were noted in the report: 1) litter data were reported for 
only 20-23 dams/group. An explanation as to why litter data were not reported for the remaining 
6-8 dams/group (after accounting for non-pregnant animals) that underwent "elective sacrifice" 
is requested; 2) SE (rather than SD) was used as the measure of variability around sample means. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 
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KHA 5.7.5/01, Gilmore, R. G.; Sheets, L. P.; Hoss, H. E.; 2006 
A developmental neurotoxicity screening study with technical grade AE0317309 in 
Wistarrats 
Bayer CropScience LP Toxicology, 17745 South Metcalf Ave, Stilwell, KS 66085-
9104, USA 
7 December 2004 - 18 March 2005 
201439 
M-266434-01-1 
U.S. EPA, OPPTS 870.6300 
Health Canada PMRA DACO No. 4.5.14 
Yes 

Materials and Methods 

AE 0317309 (batch Op. 1-4, purity 95.7%) was incorporated into rodent diet by 
suspending the test substance in acetone and mixing the suspension into the meal
form chow. Diet was prepared at concentrations of 0, 45, 450, and 4500 ppm ( during 
gestation) and administered to groups of 30 sperm-positive female Wistar rats on 
gestation day 6 through lactation day 21; dietary concentrations were adjusted during 
lactation to provide for a constant dosage throughout the treatment period. These 
concentrations provided an average daily intake of 0, 3.8, 37, and 354 mg/kg bw/day. 
The homogeneity, stability and concentration of the test substance in the feed were 
confirmed. The rats were at least 12 weeks of age at the beginning of co-housing with 
untreated males, and weighed 172.2-198.5 g. During gestation and lactation, the rats 
were housed individually with com-cob bedding in plastic cages. Food and water 
were provided ad libitum except during neurobehavioral testing. Dams were observed 
for clinical signs at least once daily. FOB (functional observational battery) tests 
were conducted during gestation (GD 13, 20) and lactation (LD 11, 21). Body weight 
and food consumption were measured on a weekly basis, on gestation days 6, 13, and 
20, and lactation days 0, 7, 14, and 21. Maternal body weight was also measured on 
lactation day 4 and litters were culled on this day to eight pups, with four male and 
four female pups wherever possible. Dams were sacrificed on lactation day 21 
following weaning of their litters, and a gross necropsy examination was conducted. 

As soon as possible after pup birth, anogenital distance was measured and pups were 
tattooed. Surviving pups were counted, sexed, and weighed individually on lactation 
days 0, 4, 11, 17, and 21. Offspring were monitored daily throughout lactation for 
clinical signs or morbidity. After weaning on day 21, the pups were monitored twice 
daily for morbidity and mortality, and were weighed on a weekly basis as well as on 
the day that vaginal patency or balanopreputial separation were achieved. Food 
consumption was not measured. Pups were examined daily starting from postnatal 
day 29 (females) or postnatal day 38 (males) for developmental landmarks, and pupil 
constriction was tested in all pups on postnatal day 21. The following table 
summarizes examinations that were conducted on offspring from postnatal day 4 
onwards. All tests used at least 10 offspring per sex per dose, and with the exception 
of learning and memory, no animal was tested more than once in the same test. 
However, different tests of learning and memory were conducted in weanling and 
adult animals. 
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Timing ofneurobehavioral examinations in offspring offemales administered AE 0317309 
b d 0 

• • d · · di . ,v 1etarv mcomoration unne: 2estation an actation. 
Parameter Postnatal day 

4 11 13 17 21 22 29 35T 45T 60T 67T 75; 
Detailed clinical observations / FOB X X X X X X 
Motor activity X X X X 
Auditorv startle habituation X X 
Learning and memorv X X X X 
Brain wei11:ht X X 
Neuropathology X X 
r . t Date given 1s ± 2 days., Date given 1s ± 5 days. 

Ten to thirteen male and 10-13 female offspring per dose group were selected for 
ophthalmoscopic examination at approximately 50-60 days of age. On postnatal day 
21, 10 male and 10 female offspring were sacrificed and the brains were collected 
whole for micropathological examination and morphometric analysis and weighed. 
The animals were anesthetized and perfused via the left ventricle with sodium nitrite 
in phosphate buffer followed by in situ fixation with universal fixative in phosphate 
buffer. On postnatal day 75, a further 10 male and 10 female offspring were 
sacrificed and perfused, and brain, spinal cord, both eyes with optic nerves, bilateral 
sciatic, tibial, and sural nerves, gasserian ganglion, gastrocnemius muscle, and both 
forelimbs were collected and fixed. Brains were weighed. On both occasions, prior 
to sectioning, the anterior-posterior length of the cerebrum and of the cerebellum were 
measured with Vernier calipers. Other measurements, made after histologic 
sectioning, were the thickness of the frontal cortex, parietal cortex, and hippocampal 
gyrus, horizontal width of the caudate putamen, and height of the cerebellum. The 
offspring not selected for neuropathological examination were sacrificed without 
examination. 

Findings for parental animals 

Relevant tables from the study report are attached as an appendix at the end of this 
review. 

Mortalities: There were no mortalities in parental females during either gestation or 
lactation. 

Clinical signs: There were no treatment-related clinical signs observed during 
gestation. During lactation, ocular opacities were observed in up to 5/21 females 
from LD 9 at 450 ppm and in up to 14/20 females from LD 10 at 4500 ppm. No 
staining of the fur was observed ( other than red nasal staining in one animal in the 
high dose group during gestation). 

FOB: Ocular opacities, evaluated as related to treatment, were observed during the 
FOB in 3/10 females at 450 ppm and 7 /10 females at 4500 ppm on LD 11 and in 2/10 
( 450 ppm) and 7 /10 ( 4500 ppm) females on LD 21. This increase at 4500 ppm was 
statistically significant compared to controls. Red nasal stain was also observed in 
one high-dose dam on GD 13. 

Body weight and body weight gain: Body weight and body weight gain were not 
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affected during gestation or lactation at any dose. 

Food consumption: Food consumption was statistically significantly increased at 
4500 ppm during gestation, although this was considered by the study authors to be 
due to wastage from palatability issues. Installation of grates to reduce wastage in 
week 3 of gestational treatment markedly reduced food consumption at 4500 ppm, 
relative to the preceding 2 weeks. During lactation, food consumption was 
statistically significantly reduced, relative to controls, at both 450 ppm and 4500 ppm 
during lactation days 0-7 and 7-14. 

Mean food consumption (g/animal/day) during gestation and lactation 

Dose in nnm1 

Days 0 45 450 4500 
Gestation days 6-13 19.7 19.5 21.4 47.6** 
Gestation days 13-20 19.6 19.8 19.9 23.0** 
Lactation days 0-7 41.7 36.3 33.6* 33.5* 
Lactation days 7-14 56.0 54.9 49.5** 50.8* 
Lactation davs 14-21 66.7 64.3 61.4 55.9 
1 Gestational concentrations in ppm ("doses") are utilized in all tables throughout this review, even 

though concentrations were increased during lactation to achieve somewhat equivalent doses 

throughout both gestation and lactation 

* p < 0.05.** p < 0.01. 

Reproductive performance: The fertility index was decreased (without reaching 
statistical significance) at 450 ppm (by 3.3%) and at 4500 ppm (by 13.3%); however, 
this was not related to dietary administration of AE 0317309, since dosing of dams 
began on GD 6. Some aspects of the data in the report are unclear (for example, the 
significance of the parameter "No. of Dams with One Implantation Site"), but it does 
not appear that there were any other noteworthy observations on reproductive 
parameters. 

Selected reproductive parameters in female rats 

Parameter AE 0317309, dietarv concentration in oom1 

0 45 450 4500 
Number of females co-housed 30 30 30 30 
Number of females mated 30 30 30 30 
Dams not presmant 0 0 1 4 
Mating index 100 100 100 100 
Fertility index 100 100 96.7 86.7 
Gestation length, davs 22.0 22.0 22.1 22.1 
1 Gestational concentrations only 

Findings for offspring 

Viability: There were no effects of treatment on litter size, viability, or other litter 
parameters. 

Clinical signs: There were no treatment-related signs during lactation. In the post
weaning phase, treatment-related findings were restricted to ocular opacities in 6/58 
males on or after PND 29 and 1/60 females at 4500 ppm, and 2/63 females at 450 
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Mortalities and moribundity: There was no effect of dietary administration of AE 
0317309 on the incidence of moribund or found-dead pups. 

Body weight: Body weight at birth was similar at all doses. However postnatal pup 
weights and body weight gains were frequently decreased to a statistically significant 
extent, particularly in males, at and above 450 ppm. 

Body weight (g) of male and female pups 

Postnatal 
Day Males 

0 45 450 
0 6.0 6.1 6.1 

4 (before 10.0 10.0 9.6 
culling) 
4 (after 10.0 10.1 9.6 
culling 
11 25.2 25.6 23.5* 

(7) 
17 38.2 39.4 35.9* 

(6) 
21 48.5 48.8 45.3* 

(7) 
28 76.8 75.4 70.1* 

(9) 
35 123.8 121.2 113.8* 

(8) 
42 170.4 165.7 159.9* 

(6) 
49 213.1 206.4 199.8* 

(6) 
56 255.8 247.8 240.3* 

(6) 
63 288.0 279.0 271.7* 

(6) 
70 317.6 308.2 299.6* 

(6) 
1 Maternal gestational concentrations only 

* p < 0.05.** p < 0.01. 

Dose in nnm' 
Females 

4500 0 45 450 4500 
5.9 5.7 5.8 5.7 5.6 
9.2 9.6 9.6 9.1 8.9 

9.1 * (9) 9.6 9.6 9.1 8.9 

22.5* 24.6 24.8 22.7* 22.1 ** 
(11) (8) (10) 

35.2** 37.4 37.8 34.8* 34.5* 
(8) (7) (8) 

43.3** 47.0 47.2 43.5** 42.1 ** 
(11) (7) (10) 

67.0* 75.1 74.3 69.3* 66.9* 
(13) (8) (11) 

109.5* 111.7 110.6 104.1 * 102.9* 
(12) (7) (8) 

155.6* 134.2 134.7 128.7* 129.5 
(9) (4) 

196.8* 150.5 151.0 145.1 147.5 
(8) 

237.2* 163.9 164.8 159.6 163.5 
(7) 

268.3* 176.9 176.8 171.2 175.8 
(7) 

295.9* 186.6 186.8 181.9 188.4 
(7) 

Developmental landmarks: Preputial separation was statistically significantly delayed 
at 4500 ppm (46.7 days, p :S 0.01) and statistically non-significantly delayed at 450 
ppm (46.0 days), compared to controls (44.1 days). This increase in time to preputial 
separation was considered by the study authors to be related to treatment as a 
secondary effect of reduced body weight. Preputial separation was also delayed in Fl 
pups at similar doses in the rat 2-generation reproduction toxicity study (Study report 
KIIA 5.6.1). There was no effect on time to vaginal patency. Pupillary constriction 
on day 21 in both males and females was not affected by treatment. 

FOB: The only treatment-related changes observed at FOB assessment were ocular 
opacities in 1/15 females at 450 ppm and 1/15 females at 4500 ppm. These changes 
were first noted on postnatal days 45 and 35, respectively, and persisted in both cases 
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Motor and locomotor activity: There were no treatment-related effects observed on 
motor or locomotor activity in either males or females at any dose level during either 
lactation or post-weaning phases. Loco/motor activity habituation was observed in 
control and all treated groups, except in females on PND 60. The expected 
developmental pattern for motor activity was not observed for control or treated 
animals. 

Auditory startle habituation: There were no treatment-related effects on auditory 
startle at any time during the study or at any dose level. Peak amplitude at 4500 ppm 
was decreased by 26% in PND 22 females and by 40% in PND 60 females, however 
without attaining statistical significance. Peak amplitude at 450 and 4500 ppm was 
decreased by 36% and 31 % in PND 60 males, however without dose response or 
attaining statistical significance. 

Passive avoidance: As the following table (Study Report 5.7.5/01-5) indicates, there 
is a tendency for reduced performance among males on PND 22 at the mid and high 
dose in these tests, which sometimes reached statistical significance. This included 
more "trials to criterion" and reduced latency at trials 1 and 2 during the learning 
session; and more "trials to criterion" and reduced latency at trial 1 (high dose only) 
during the retention session. 

Passive avoidance performance, as measured on postnatal day 22, in male and female 
ff . o spnn2 

AE 0317309, dietarv cone. in nnm' 
Parameter 0 45 450 4500 

Session 
Males 

Number of animals tested 16 16 16 16 
Number of animals included 16 16 16 16 
in analvsis 
Trials to criterion 2.9±0.3 3.0±0.0 3.5±0.9* 3.4±0.6* 

1 (Learning) Latencv, trial 1 (sec) 49.0 39.6 31.2 27.5 
Latency, trial 2 (sec) 180±0.0 180±0.0 162.5±42.2 151.0±56.9* 
Failed to meet criterion 0 0 0 0 
Failed to cross during 2 0 0 0 
learning ohase 
Number of animals tested 14 16 16 16 
Number of animals included 14 16 16 16 

2 (Retention) 
in analvsis 
Trials to criterion 2.2±0.6 2.0±0.0 2.4±0.8 2.8±0.7* 
Latency, trial 1 (sec) 169.4±39.6 180.0±0.0 175.4±18.5 137.7±53.4* 
Latency, trial 2 (sec) 177.0±11.3 180.0±0.0 174.2±18.9 169.7±28.5 

Females 
Number of animals tested 16 16 16 16 
Number of animals included 16 16 16 16 
in analysis 
Trials to criterion 3.2 3.5 3.3 3.1 

1 (Learning) Latency, trial 1 (sec) 24.8 20.8 45.0 41.8 
Latency, trial 2 (sec) 179.2 171.8 177.8 180.0 
Failed to meet criterion 0 0 0 0 
Failed to cross during 0 0 1 1 
learning phase 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 145 of 265 

Pyrasulfotole/000692 

Number of animals tested 
Number of animals included 

2 (Retention) 
in analysis 
Trials to criterion 
Latency, trial 1 (sec) 
Latency, trial 2 (sec) 

1 Maternal gestational concentrations only 

* p < 0.05.** p < 0.01. 

16 
16 

2.4 
153.2 
177.9 
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16 15 15 
16 14 15 

2.7 2.6 2.9 
162.3 139.5 125.1 
166.9 170.2 169.4 

Water maze: There were no treatment-related effects on acquisition and retention in 
either males or females during the water maze testing. Increases in the mean times 
required to complete trial 1 were observed in the learning (P<0.05) and retention 
(NSS) phases in males at 450 ppm; however, the results were not considered 
treatment-related in the absence of dose response and treatment-related effects on the 
number of trials to reach criterion. 

Ophthalmoscopic findings: Retinal degeneration was statistically significantly 
increased at 4500 ppm, with four males and four females affected at this dose. There 
was also a dose-response relationship in females, with 0/13, 1/13, 3/11 and 4/10 
animals showing retinal degeneration at 0, 45, 450 and 4500 ppm, respectively. The 
four cases in the 4500 ppm dose group and the three cases in the 450 ppm dose group 
are considered to be treatment-related, whereas the single instance in the female 45 
ppm dose group (NSS) may simply be a sporadic effect of the kind observed in the 
controls in Study Report no. KHA 5.7.4/01 (subchronic neurotoxicity study). In 
addition, retinal degeneration was not observed at a similar dose in Fl or F2 offspring 
in the 2-generation reproduction study. 

Ocular fmdings in offspring 

Observation 

N 
Corneal opacity 
Retinal degeneration 

N 
Corneal opacity 
Retinal degeneration 

1 Maternal gestational concentrations only 

* p < 0.05. 

0 
Males 

13 
2 
0 

Females 
13 
2 
0 

Dose (ppm') 
45 450 4500 

13 11 10 
2 3 2 
1 0 4* 

13 11 10 
0 0 1 
1 3 4* 

Necropsy: An increased incidence of opacity was observed in the eyes of 3/1 0 PND 
75 males (perfused) at 4500 ppm. 

Brain weight: Absolute fixed brain weight was statistically significantly decreased 
for males (8%) and females (11 %) at 4500 ppm and females at 450 ppm (6%) on day 
21, and for females at 4500 ppm (5%) on day 75. Relative brain weight in these 
groups was no different from controls, which the study authors suggested indicated 
that the decreased absolute brain weight was related to the reduced body weight at 
these doses. However, brain mass is often considered to be conserved under 
conditions that lead to reduced body weight. 
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Gross brain measurements: At day 21, cerebellum length was statistically 
significantly decreased in perfused males ( 6%) and females (7%) at 4500 ppm. 
Cerebrum length was also statistically significantly decreased in females at 450 (4%) 
and 4500 (5%) ppm. At day 75, cerebellum length was statistically significantly 
decreased in males at 4500 ppm ( 5% ), and statistically non-significantly decreased 
( 4%) in females at 4500 ppm. There was no effect on cerebrum length in either males 
or females at day 75. These decreases obs~rved on day 21 and 75 were considered to 
be related to treatment. 

Micropathology brain measurements: On day 21, males at 450 (7%) and 4500 (8%) 
ppm and females at 4500 ppm (10%) showed a statistically significant decrease in 
cerebellum height. There were indications of a dose-related decrease for this 
measurement in both sexes at this time, but this was not the case at postnatal day 75. 
Cerebellar height on PND 75 was statistically significantly changed at 450 and 4500 
ppm in males (j14% and J,6%, respectively) and females (jl3% and J,6%). The 
hippocampal gyrus was significantly decreased (P<0.05) by 11 % and 9% in males and 
females, respectively, at 4500 ppm on PND 21. In general, concurrent control data 
were either at the extreme end of the historical range or exceeded the historical range. 

B . ram measurements. rom o f sprme: sacn 1c ffi "fl ed on postna tald 21 ay 
Dose in oom1 

Males 
Parameter 0 45 450 4500 

Postnatal day 21 
Ant/post cerebrum length, 13.52 13.67 13.31 13.24 
mm 
Ant/post cerebellum 7.20 7.03 7.12 6.80* 
lenlrth, mm 
Frontal cortex, mm 1.728 ---a 1.769 1.805 
Parietal cortex, mm 2.008 1.918 1.901 * 1.922 
Caudate putamen, mm 2.982 --- 3.097 3.052 
Hippocampal gyms, mm 1.723 --- 1.673 1.541 * 
Cerebellum heil!ht, mm 4.367 4.165 4.057* 4.005* 

Postnatal day 75 
Ant/post cerebrum length, 14.56 14.69 14.45 14.64 
mm 
Ant/post cerebellum 7.56 7.69 7.41 7.21* 
length, mm 
Frontal cortex, mm 1.760 --- 1.656* 1.713 
Parietal cortex, mm 1.863 --- 1.808 1.880 
Caudate putamen, mm 3.345 --- 3.302 3.424 
Hiooocampal gyms, mm 1.758 --- 1.790 1.684 
Cerebellum hei!!ht, mm 3.831 --- 4.380* 3.618* 

1 Maternal gestational concentrations only 

a measurement not taken 
* p < 0.05. 

0 

13.63 

7.13 

1.823 
1.999 
3.029 
1.737 
4.292 

14.12 

7.57 

1.76 
1.855 
3.386 
1.631 
3.978 

or postnata Id 75 ay . 
Females 

45 450 4500 

13.38 13.07* 13.00* 

7.06 6.83 6.65* 

--- 1.763 1.749 
1.939 1.846* 1.850* 
--- 2.974 2.915 
--- 1.696 1.575* 

4.164 4.086 3.869* 

14.11 14.24 13.92 

7.52 7.47 7.25 

--- 1.66* 1.79 
--- 1.827 1.833 
--- 3.172* 3.330 
--- 1.731 1.543 
--- 4.488* 3.756* 

Microscopic findings: On histopathological examination of the brains and other 
nervous tissues, the only treatment-related finding was retinal degeneration in 1/10 
males at 4500 ppm. 

Conclusions and Critique 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 147 of 265 

Pyrasulfotole/000692 Developmental Neurotoxicity Study (2006) / Page 11 of27 
OPPTS 870.6300/ OECD 426 

The study authors proposed a NOAEL for the dams and offspring of 45 ppm (3.8 
mg/kg bw/day). This is basically confirmed in the current assessment, as indicated 
below. 

Based on decreased food consumption during lactation and ocular opacities in dams at 
450 and 4500 ppm, the maternal systemic NOAEL (NOEL for Australia) was 45 ppm 
(3.8 mg/kg bw/day). There were no maternal neurotoxic effects. 

Neonatal toxicity included decreased postnatal weights, delayed preputial separation 
and retinal degeneration in the offspring at 450 and 4500 ppm. The NOAEL (NOEL 
for Australia) for neonatal systemic toxicity was therefore 45 ppm (3.8 mg/kg 
bw/day). 

There were decreased absolute brain weights, decreased cerebrum length and 
decreased cerebellum height in male and/or female offspring on postnatal day 21 at 
450 and 4500 ppm. There was also diminished performance in males in the passive 
avoidance test at these doses. Therefore the NOAEL (NOEL for Australia) for 
neonatal developmental neurotoxic effects was 45 ppm (3.8 mg/kg bw/day). These 
developmental neurotoxic effects occurred at matemotoxic dose levels. 
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The following tables were extracted from pages 3 7-60 in the study report (KIIA 
5.7.5): 

No. o mnal:e$ enmined on 
Gestation Da · 6 

Hair loss 

30 

0 
0 

30 

0 
2 

4SOOPPM. 

30 30 

0 1 
0 0 

• Dam obtaiHllll.frDJnpetgllS '11,m,178 .in 'th.shH{r r41<1rt. Olnlln!llltima 01ll"mg p.J!fmJm (days fi..14)_ Valui!iE m• tklf mmrNr of 
rats widt d,;,fimiing_ 
& Tit. -be,,;s qf IM1m wilh 110 piqtt by G..slfllitm Day .14 ttWll O. 0. 1, .,,nui 4 for thu,on1J"Ol1. law-. mid-. ,m,I high-doss grtmpJ. 

1'6Spt1ffl'ft;Y. 
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Nw:abm:ofAmmaJ.,.~: 10 

Handling-Other 
Notm....n'ed 10(100) 
Alo_p<e<::ia 0(0} 

~-O!her 
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10 10 10 

9(00} lO(lOO) 9(90) 
](10} 0(0) J(IO) 

* 
Notab3en-"N 10(100) 5{5-0) 

NumbeJ<>f Ani:mah ~: 10 10 10 10 

~-O!her 
Not Observed 10(100) 9(90') 10(100) 9(90) 
A!.opecia 0(0) 1(10} 0(0) 1(10) 

Hm>dlm1.-0iher * 
Not Obsenaed 

n,,ra ohtni11«lfi,m,pagu JfJ9-1.1.Z "" 11,,._.,,,40•:rqort. 
* Stamtk4l/;y differ.mt (p ,-O.lJ5} ft,m, tlm ,:ontrol. 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 150 of 265 

Pyrasulfotole/000692 

Mesmbod},weigh!(g) Ge.tafumdayO 204.3±2.04 

Mean bod.y-ight{g) Ge.tafuon dayli 222.6:2.70 

Mom bod.y~{g) Geman day 13 245.1±3.56 

Mem bod.yv,eight{&l Gesb!iandaylO 3(16.5±4.20 

Memweighl: p·(.g) ~days O -20 102.3±2.79 

Memfcod~(gl'anim11l>lday} 
~ 6-13 

19.:ldl.~ 

19.6±0.55 

Me... btdyweight(g) Laciatim dayO 235.6±3.21 
(30} 

Mean btdy-ight (g) ~ day4 252.1:!.65 
(27) 

Mean bodyweight(g) ~ day7 260.&r3.46 
(23) 

Mean btdywergbt(g) Laetatilm day 14 m.9%:tAo 
(23} 

Memi><xl)-~(g) la<!a1ionday 21 269.tl:t:2,84 
(23) 

Mem foadconsnmpiiaa(&lauimaUday) Lactatioadays 0- 7 41.7::2.97 

Mem food consnmpliaa (&•'animalfday) Lad:atimda}!ii 7 - 14 56.0:Uli 

Msnfcod~{&•mima!lday) I...rctati<mdaysl4-21 611.7±3.00 
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206.3.±1.65 2!!5.9±2.15 

2302±193 ID.W.gJ 228.1:!:2.32 

252.5±2.01 2422±2.28 246.1±2.83 

316.0BAO 299..3±3.14 3-05.SB.SI 

lO!t7±2.42 91.lltl.65 9!>-9±236 ('26) 

lU±0.49 21.4:129 47.li"Y.70 

l!.I.W.43 19.9:0.41 13.0-~.90 

24l.O±H3 2B.&:!::2.07 '.!37.1±331 
(30} (2!1) 

260,.5±2.9'2 249.0:3119 2¼.4±2.94 
(26} (11) (20) 

2709±251 2m_.;,:2.;0 264.8::3.77 
(23} (ll ao) 

2.SS .. 2±3.61 21:i.kHO W.8::3.77 
(23) (11) (20) 

273.6:!::3.ll 267.7±3.SB 272.1:5.43 
(23) (11) ao) 

36 .. 3±151 33.6•.:l. l'i' 315'"±Hl6 
l 

54.9'!:l.05 49.5•"':;il.% .SO.S'"±Hl5 
l 

54.3±2.13 6l.4o:l.31 5.5.9"~ .01 

Do.ta obtainsd from JN!gttli 74-76, 80-82 in tmutudy npan. Fama.tu• RU11111 ± .rtandartl error &t,i. 
period .includtt only ao.ms mown to deliver pups (41ithn- alive or dead). 

* Stattsti= =tfrom amtml, p~0.05. *" Stamti ' · tfrom aml.rol,.p,0.01. 
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TEXT TABLE 7 L·tt s· . 1 .er 1z:ean 1a 1h• dV' hir a 

Dose,. - in. diefl 
Observadon 

Coatnil 45PPM 
No. of Lilt.en 13 23 

Total No. ofPups:&m 259 271 
Total No. of Pups .Mismig 1 0 
Litten with Pups Missing 2 0 
Total No. of Pups Found Dead 1 3 

Littm with Pups Found Dead l 3 
Total No. of Pups Camn"balized 0 0 
Litterwi!h Pups Camuoalized 0 0 
LitterSize 11.3:!:0.29 11.S:038 

[11.0] [12.0J 
(9.0-15.0) {!l.0-14.0) 

Stillborn pups: 
Number 0 1 
~,o 0.0 0.4 
Mem!:S.E. 0.0:l:.-0.00 0.0:!:.-0.04 
[Median] [0.0] [0.0] 
(ltange) (0.0-0.0) {0.0-LO) 

Mem No. of Viable Pups 
Birth 11 12 
Day 4 (Pre-cull)' 11 11 
Day 4 (Po:tt-rull)" 8 g 
Day2t 8 g 

Live birth index 100.0::0.00 99.5±0.43 
[100.0] 1100.01 

{100-100) (89-100} 
Viability index 98.~.69 99.2±055 

[100.0] [100.0J 
(88.9-100) {90.0-100} 

Lactation index 100.0±0.00 99.5.:t.0.54 
[100.0J 

t 100- t flffi 
flOO.O] 
(lll!-100) 

• Data obtmnedfh,m pag4S 87 in t1H study report. 
~ Before :tlmda.rdizatitm (ailli»g>. Valli& mw mean± s1lllllilmi mw 
• After stantltmliwion (culling). 

458PPM 

21 
240 
3 

2 
1 
1 
0 
0 

11.4::!:0.49 
[11.0J 

(7.0-16.0) 

0 
0.0 

0.0:-0.00 
[O.OJ 

{0.0-0.0) 

11 
11 
g 
8 

100.0,i,0.00 
!100.0J 

(100-100) 
93.7.:t.0.75 

[100.0] 
(87.5-100) 
100.0::!:0.00 

[]00.0] 
(100-100' 

TEXT TABLE IO. !\-lean ±SD) Ae:e of Sexual Maturation (davs) a 

Dose, ... - in&..\ 

Plll'llmeter 
C1111tl'Ol 45PPM 4SOPPY 

N(M{F) 23 23 21 

Preputial $1!Jlaralion 44.1:l:0.52 {23) 43 .6,l:0.31 (23} 46.0:!:0.58(11} 
% Pups hldiing Criteria 100 gg 100 

Vaginalopeoing 32B±?;!3 {23} 33.(),:0.65 {23) 34.7==?!3 (11) 
~l D..-.-- n ,.., -~ ... -~ QQ 

~ DamabtainMjrompages 104 inthutudyreport. 
"'* Statistically di,ffemmt from control, p ,-{)_ 01 f'aliles an msa.n ± ~ m-ror (}.? 

4SOOPPM 
20 

228 
3 
3 
3 
3 
0 
0 

11.4:W36 
[II.OJ 

(!"-0-16.0) 

0 
0.0 

0.0::!::0.00 
[0.0] 

(0.0.0..0) 

l1 
11 
8 
8 

100 .. 0::!:0.00 
{100.0] 

(100-100) 
98.2±0.83 

{lOO.O] 
(BS.9-100) 

98.8±0.86 
[100.0] 

igg_tM> 

4500Pl'Y 

20 

46. 7•Y.63 (20) 
100 

33.7:030 (20) .,.... 

/ \ 
\10 
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TEXT TABLE II. Functional Obsenrational Battel"V Results incidence 

Handling - Stain-1.acrimal 
-PND#45 

Not Observed 16{100) 15 (100) 16(100} 14 (93) 
Rm 0(0) 0(0) 0(0) 1 (7) 

Handling-Stain- I.acrimal 
-P!>.1>#60 

NotOb!en.>ed 16(100) 
Red 0{0) 

Hlmdfum - QJ!acitv 
-~1>#35 

Not Obsenied. 16(100) 16(100) 16(100} 15 (94) 
Present 0(0} 0(0) 0(0) 1 (~ 

~f.5 Qpacitr 
No-t Observed 16(100) Hi(100) 15 {94) 15 (94) 
Pres.ent 00 0 0 H 1 6 

Handli!:Jg - Ooacitv 
-P'l'!1}#60 

Notabsen>ed 16{100) 16 (100) l:S (94} 15{94) 
Pres.ent 0{0) 0(0) 1(6} 1(6) 

V~ ~ttha num!m- °h animals tmd ¾ im:ide!ta (iit par«nl:MUS) with no oltsffllation. 
• Dtrta ramedfrompages, 34-189 in th11.m,1{p1qx11t. 
N = l(}fsex/dme * Statimcallydijfemttjrom ctmb'o~pdJ.05 

TEXT TABLE 12. 1\Iean :t:S.D . . Motor Activi. 

PNDB 
PND17 
PND21 

TEXT TABLE 13. Mean ±S.D. Locomotor Adivit · Data total adhitv counts for session " 

I T ... .., l•+-1--Comrc--l ---.,-.. --4-SPP-M~Dose~.~~r~•=. met=·=; .... SO-P'PM----.----4..:...SOO_PP_M __ --III 

PNDB 
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Group 

U 11$>M 

450 PPM 

4500 PPM 

Group 

0 PPM 

45 PPM 

450 PPM 

4500 PPM 

Group 

0 PPM 

45 PPJl 

45{~ PPM 

<1,500 PPK 

Group 

0 PPM 

45 PPM 

450 .PP'.M 

4500 PFK 

Interval 1 

n ± 12 

26 :t 26 

21 :t :!2 

H ± H 

Interval l. 

64 ± 26· 

86 ± 45 

56 :1: Ji 

41 :!: 29 

interval 1 

J.07 ± 3l. 

li:t ± 4l 

100 ::t 22 

9!l ± ¼l. 

:tnterval 1 

110 ± 19 

l.07 ± 1.8 

ll.6 ± 21 

125 ± 29 

Developmental Neurotoxicity Study (2006) I Page 17 of27 
OPPTS 870.6300/ OECD 426 

'l'.ECKM.tCAl. •GMD& u onno, 
Summary J:ntervBl Motor A-ctiviq, for Na.le Kata~ Postnatal cay 1.3 

.S"tndy lh1111her Oi•Jn2~YB 

Interval 2 

.15 ± 1.a 

u :I: ii 

13 :1: 18 

12 :1: 16 

15 ± 2:l 

l.3 :1: 1e 

16 :1: 2!:l 

interval 4 

7 ± 11 

16 ± 29 

3 ., 

9 .t 16 

TEClllill:CnL: GftADB AB 0317~09 

Int&"""l S 

14. ± .25 

7 ± 10 

summary Intcval Motor Ac:t:ivity for Male bta, Poat:natal Day l.? 
Study IIUmber 04-D,2-YE 

:i:ntervBl 2 

H :!: 33 

32 :1: 26 

31> :!: 31 

~· ± 29 

Interval 3 

20 :!: 19 

1.8 -± 17 

:ZD :!: 111 

18 ± 18 

:tnterv-al 4 

lS :1: 22 

21 :1: :n 

21 :!: :JJ 

l.8 :!: 24 

TECJDl'ICAL GRADE AE 0.317309 

:Interval 5 

23 :1: 30 

24 :1: H 

24 :1: 28 

Summary Interval Motor Activity foo: Mala R>tta, Poatnatal nay 2.1 
study ltllmber 04-Dn-n: 

Interval 2 Interval J Int:erval 4 

5~ :1: 28 H ± as 37 ± 33 

45 ± 30 41 ± 22 H .± 2, 
45 ± 24 31. :U n :1: 22 

57 :1:29 ~6 ±2"" H ± 29 

'l'l!IC'JDfICAJ:. GIIAIB A.E 031 n09 
S\ll1111Ulry Interval MOtor Activity for Male :Rats, 

St.udy mualoer M-D72·-YIE 

:Interval .2 

:96 ± !11l 

85 :i: .3.0 

116 ± 37 

H ± 34 

:rnten-al 3 

102 ± 30 

96 :t 2'1 

79 :1: JO 

9'1 ± 35 

Interval 4 

8l. ± 33 

90 ± 40 

87 ± • .., 

96 ± 31 

lnterva.l s 

29 i :u 

19 i 20 

20 ± 17 

29 ± 27 

Poatnatal Day so 

Interval s 

91. ::t 40 

73 :t: 38 

72 ,t 36 

77 ± 37 

I.nte:t"Val 6 

1:i ± 31 

7 ± 11 

:tnterval 6 

6 ± 10 

21.! :!: 27 

l.S .t Jll 

34"" i: 37 

25 ± 26 

26 ±33 

22 ± 23 

35 ± 25 

rnterval 6 

73 ± ll. 

?4 ± 28 

72 ± 39 

62 ± ~6 
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Group 

4-50 PPM 

4500 PPM 

0 PPM 

UPPM 

HIJPPH 

4500 PPM 

Group 

0 PPJl 

45 PP.Ill 

450 PPM 

450G PPM 

Group 

l) PPM 

45 PPM 

4S!l PPM 

4Sl!O PPM 

Int• rval 1 

22 ~ 21 

:tn:t.erval 1 

55 :1:31 

75 ctU 

62 i: :JD 

59 ± 45 

:r.n:te:rval 1 

1:u; :1: 29 

114 ± 24 

99 ± 24 

101 ± 30 

:tnt.erva.l l 

.us ± 43 

125 :t 27 

122 :1: :ae 

141 :I, 38 

Developmental Neurotoxicity Study (2006) / Page 18 of27 
OPPTS 870.6300/ OECD 426 

TlECHIIXCAL GftAllll All 031730!> 
summary Int;erval Motor Actirlty for Pemale Bau, Polltnatal Day n 

Study IIUlllber 04-072-n: 

Interval 2 

21 :1: 30 

11 :1: 13 

14 ± l.8. 

7 :1: 12 

Intarval 3 

la ± 21 

a :1: 10 

1.8- ::I: l.'J' 

ilJ ± ll. 

I.nterv-.1 ;( 

10 ± 16 

13 :i: 20 

.11 :1: 15 

S :1: 9 

7ZCJlll:tCAL GftAllll All 0317509 

8 :t 18 

8 :1: 1S 

1 :1: 18 

11 :1: 16 

smtaaa.ey l.nta-1.,-al Meter Activiey for l'emiale bt:a,. Po•at:.1111.ta.1 Day 1:7 
l!tudy irumbe:r 04-1:17:.l-YE 

Lnt6rVal 2 Interval :,, Interval 4 

23 :t 21 14 :1: 17 lS :I: :14 

39 :1: 31 24 :t 22 l:l :t 21 

47 :t 24 40 :t 28 -~ :t 3S 

l1 :I: 31 24 :t 19 20 :t 21 

T.l!'/:Clllll:CAL GRADS· AB 0317309 
summary .Interval Motor Activiey for l'emale Kata·, 

Study Rllmbi!r "4-07l!-YE 

:Interval 2 Inl:arval 3 I.nterval t 

,u ± .15 42 ± 23 39 ± 32 

62 ± 25 34 :le 21 .33 :le 20 

sa ±24 36 ± 24 34 ± :n 

49 :t 32 30 ± 23 34 ± 2S 

TBC'HHl:CAL. OftADB AB 031."1309 
S1mlnlary :rZ1tarval Matar Al>t:ivi!:¥ for l!'Erull.e ll!ata, 

Study Dll1aher oa1c-n,2-YE 

:rnt.erval 2. 

106 ± .34 

!'17 ± 32 

103 ± 2'7 

121 ± 51 

7:nterval '3 

112 ± 38 

102 ± 33 

10, ± 42 

124 ± so 

Interval 4 

1n ± 411 

106 ± 36 

10'1 ± 3-& 

131 ± 53 

:Intervals 

5 :I: 10 

l.l. ± 16 

:.14 ± 27 

21 :t 26 

Po.-t ... tal Dai,• 21 

Interval 5 

'.!O :t 31' 

23 -!. 22 

:ia : .30 

:!5 :t 2ti 

Poat.natal Day 60 

rnterval s 

122 ± 411 

1ll8 ± 36 

91 ± 35 

134 ± 41 

:tnterval 6 

15 :1: 28 

1 :1: 2 

11 :1: 21 

4 ± ~ 

:tnterva.1 -6 

111 :1: 34 

12 :1: 18 

15 :I: 1& 

19 ± 24 

I'nterval 5 

2:1 :I: :15 

26 ± 26 

24 :I: 19 

24 :I: :u 

Interval. s 

119 :t 31 

96 :t 33 

37 :t 40 

1(16 i- 36 
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Q PPM 

45 PPM 

45!1 Pl'M 

4500 PPM 

Group 

0 PPM 

0 PPM 

45 PP.I! 

450 PPM 

,soo PPM 

Group 

!) PPM 

45 PPM 

450 PPM 

45<.l0 PPI< 

Interval 1 

2 ,. 2 

l ,. 4 

3 ± 4 

1 ct 2 

Illterviil 1 

l.7 :i: :12 

20 ± 15 

:In.tezval 1 

35 ± g 

3g ± 15 

36 :t 10 

33 :t 16 

I.n.ter.ral 1 

77 ± 12 

74 ± :l.4 

Developmental Neurotoxicity Study (2006) I Page 19 of 27 
OPPTS 870.6300/ OECD 426 

TECHNICAL GRADB· AB 03i7309: 
sumraa.ry .Int:erral Locaax:,tor A.ct:ivity for Male ftatBF Poetna.tal nay 13 

&tu(!y RUml:ier 04 - D72 -YE 

Interval 2. rntarval 3 :rnt.erval 4 J:ri.terval 5 

2 ± 6 1 :t :, l ± 1 2 -" e 

1 ± 2. 2 -" 3 l ± 3 l -" 3 

l. ± 2 0 ± 1 G ± l l -" ~ 

0 ± 1 0 ± 0 l ± 1 0 ± 1 

'l'ECHIIICAL G1U1DB AB on 73~9 

.) ± • 
l ± 2 

1 ,. !? 

1 ± 2 

summa.ey ::Interval toaoaotor A<:-tivity :for: Male Ra.~s, 
study ll'llfflber 04•D72-YB 

pastna.tal nay l. '? 

:rntffv.11 2 

g ± 1 

8 ± 1 

• ± • 

6 ± 7 

Interval 3 

6 ± 7 

5 ± 6 

4 ± 4 

5 :t 5 

:rnt:erval 4 

3 ± 5 

5 ± 8 

S ± 5 

• :t 

TEC'IINJ:CllL Gl!ADB A! Ul'l'.30.~ 

i:utarval 5 

a ± s 

& ± a 

6 ± 9 

6 ± 7 

Summary J:uterval :t.ocomo-tor A<:tivity for Male Riita, POstnat-al Day 21 
study lrllmber 04-D?2-YB 

Interval 2 Interval 3: Interval 4 

14 :t a ll ± 7 10 ± 10 

14 ± II 11 ± 7 8 ± • 
15 ± ~ 10 ,. ~ 7 :t , 
1? ± 8 10 :t s n ± 8 

TSCJlll]:(ll',L GRAill! Alt 0317309 
S\1111111aey z11terval LOcDmOtcr Aot.ivity for Male Rats, 

study truml:Jer 04-D72-YE 

znterval 2: 

.iss ± ie 

sa ± 2,; 

Interval 3 

7¼ :t 23-

67 ± 26 

n ":rs 
11 ¼ 33 

rnterval 4 

69 :!: 32 

Interval !!l: 

g :t 8 

6 ± 7 

, ,. 0 

8 :t '1 

Pestnatal Day 60 

rnterval s 

59 :i:: 27 

:rn.t-enal 6 

1 :t 3 

5 ± • 

3 :t 5 

8 ± l> 

8 :t 9 

e :t 10 

7 :t 8 

9 ± 7 

rnterva.l 6 

¼.9 ±" 23 

49 ± 23 
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I:nt•rval 1 

Developmental Neurotoxicity Study (2006) / Page 20 of 27 
OPPTS 870.6300/ OECD 426 

't'EC!Hlt:ICJU.i ORADB AB ?317309: 
Summary xnterval I.ocomotor Activity for· Female !ta.tar Post:::na:tal Day 1.3 

.Study llUlllber 04-D72-YE 

:tuterv:al 2 :intarva.l 4 i:ntenal s :Interval 6 --------------------------------------------------------------------------------------------------------
0 l'PM lt.4 2±5 2:7 2:5 2±7 1:t3 

4SPPH 

450 PPM 

•sao PPM 

OPPM 

45 PPM 

450 PPM 

4500 PPM 

Group 

2 f. 2 

2 :t 2 

~ f. 2 

Xntern1 l. 

1!5. ± 12 

22 ± 15 

l.4 ± l.1 

15 :t 13 

Interval 1 

1 ± 2 

1 :t 2 

0 :!: l. 

1 ± 4 

1 ± l 

:1 ± l. 

1 :t 2 

1 ± l 

DODUC.U.. GRJlml: A& 0.3173~9-

l. :!: l 

1 ± l 

<I ± 1 

.Suma,ary :Interval L<>C!Cll'JOtor ACl:ivity far Female Rats, J?oetnatal Day l.7 
.study -er M-D72-YB 

.J. :I: 8 

" ± 1 

Intern,l 4 Xitterva.l 5 

l. :!: .3 

~ :!: 5 

I"' :1: 10 

7 :t 9 

rnt.e:rval 6 

8 :I: ., 

4 :t 4 

6 :t 5 

~ ± s 
6 :t 6 

4 ± 6 

11 :t U 

s :t ., 

'l'EC!IDUCAL GIIADB All 0317309 
11 ...... ry :Interval LOconotor A<:t.ivity for Female Rat.a, l?08tnat.al Day 21 

l:tudy llllmber 04-D72-YB 

4 :!: ., 

5 ± 6 

5 :t 7 

Int&rval 2 Interval 3 interval 4: Interval s I:nterval 6 
--------- - - ---·---- --- --- ----- -- -- --------·-- --- -------- --------- ----------- ---·------ --- ------- --- ---------
0 P9M 39 :.t- lO l. 7 ± 9 12: :l S 11 t 1D "1 % 7 6 z. 7 

45 PPM 

450 PPM 

4500 PPM 

0 PPM 

45 PPN 

450 PPM 

450-11" PPM 

:rnt-e:rval 1 

80 :t 23 

82 :t 15 

'17 ± 1!1 

97 :t 35 

15 :t 9 

l.3 .:l .,. 

.a- ::t " 

10 ± 8 

10 :t 8 

a ± lD 

11 :: 8 

TBCHNl:CU. GftADl!!I: AB 0317].~9 

5 : 6 

a :t a 

., :t !> 

6 -t. S 

8 ± 5 

summary :Interval LOoomotor Activity for l':emala Rat.s, Pcs.tna.tal Day 60 
study -er 04-D?2-YE 

xutarva.l .J. 

64 :t 28. 

59 ± 27 

58 :t 22 

JJ2 :1: 43 

Interval 3 

55 :1: U 

62 ± 35 

83 % 3£1 

Interval 4 

82 :t 40 

n ± :n 

n :1: 33 

89 :t 41 

znterval s 

81 :t 44 

72 ± 2:S 

58 .:t: :2.9 

90 :!: 4!1 

Ynt-erval 6 

n; :1: 30 

63 :t 23 

56 ± 34 

68 ± 30 
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Block2 31 :1: 11 
Bl,dd 29':1: B 

PND22 
Block-4 24:1:lO 

Blook5 25:!:14 
.a\...,.FarTelS........ lWl 

.NG. or Animak 16 
BoiiyWeipt 

Blccl< 2 
Bloi:1:3 :!20::!U 

PNDOO 
Blook-4 168:1:107 

Blook5 140±64 

lOWl 
16 

Bl.«¼2 30:!:16 

Block3 'l?:1:14 

P?<,1)22 
Blacl<4 26:!:l:5 

Bkd5 23::10 
.\,~FwTel~ 17=11 

No.. or .Azwml, 16 

BoilyWeip! 41) 

Blockl H0.±64 
Block:2 Hll±74 
Block3 102±69' 

Pl<,1)6() Blacl<4 SS:±64 
Bkd:5 82±12 

.%,~FwTetal~ 9W} 

No .. OfAmum, 16 
no 

• Data ob.tailfed from pag#.S 215-216 in the :r/Bdy l'BJ'ffi· 
Vir~ !IN! m-f :stt:mdartJ.~ 

27::::13 
211±14 

25:::13 

?&.14 

16 

Developmental Neurotoxicity Study (2006) I Page 21 of27 
OPPTS 870.6300/ OECD 426 

27±18 l2±S 
26±14 22±7 

20±H 13±7 

20±11 19::S 
2%&7 

16 

156:dOS 140±!15 141±114 

124±83 llS::94 lll±79 

130±98 100:o:SO 94±56 
1&74 UBalt.5 14llz93 

16 16 16 

ll:::10 24±15 

24::12 20±10 17±8 
19::10 19±9 17±8 

24=11 lli/1 38z7 
l6 lfi Hi 
49 44 44 

81±51 s ±.S4 J ±49 
82±62 89±16 66±36 
71±49 78±72 61±40 
54:::28 61±57 50:!:31 
55::35 49:dO 43±24 
""'38 7Wi D-33 

16 Hi 16 

l7l 168 169 
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Blocll 19:16 
BlocB 38:S 
m,rH 19:!:6 

l'?<iD22 
Block5 19:16 

A~'!> TorTotal.Seniim 3h4 
No. Of Aaimm 16 
BadyWeipt .Sl 

&d2 ,4a.t2 

BJo.:k 3 40:d 

Blod4 4€1:3 
!'ND® 

Block5 39:3 

4W 
16 

Blook2 39:S 

Block 3 37=6 

PNOll 
Blocl!<4 37M 

BlookS 3&;g 

A'l!- Tor Total S...- 3314 

Ne. Of Animah 16 

Body Vhighi: 49 

Blo:kl 4:a! 

Blookl 43:S 
Slodc3 0:6 

l'?<i1)li0 
Blod<4 ~ 

Block 5 41:;:6 

A'lf-Far Total. Smlaa Gl4 
Ni>.Of.Animak 16 

a Data obtainaijrompagl!S 218-111 in the midy r,port 
1';ilw& ar11 mean :I: :sttmit:ml dmllfi.01t 

36:-2 
36!:3 
36±2 
34±2 
Ji,1,% 

15 
$1 

41±:5 
41t,4 

41±4 
41±5 
4W 

HS 

3W 
Ji.:!:li 

36±-2 
3W 
3W 

16 

49 

44:6 
41±8 
311:!:6 
41±7 
42,;,7 

41,1,5 

ltl 
17 

Developmental Neurotoxicity Study (2006) / Page 22 of27 
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311:r.5 38:c6 

37±3 Th,( 

37:l::S !9±4 
35:!:;4 36±7 
JW 3$,,f 

16 16 
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311±3 39±,5 

40±:3 !9±4 
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16 16 

3M 38:6 
37:4 38N 
37:t,4 38:1:5 
3:5±5 36:i:5 
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16 16 

44 # 
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39±4 38:!:.5 
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TEx'T TABLE 16. Passi,•e Avoidance Perfonnanc.e at PND 22 Offspring (mean± S.D.) a 

~l Nm.m,n· of Animals Teied 16 16 16 16 
(l.eammg Numb. of Ammm lududadin.i\mlyss 16 16 16 16 
Phase} 

Triab maitmimi 2-9±-0.3 3-'.l±IHl *35.±0..9 *3Ad:l'.l.6 
~m.ul(lec} 4!Hl:5S.7 39.6±35.3 31.2±22:.6 275:i:22.9 

~m.ul{sec} 180.0::0.0 180.0±0.0 1625:l:422 *151.ia."6.9 
Failed to Meet Criterion 0~ 0(01/4 0(0)% 0~ 
Failed to Cron ~LeammgPlme 2(B%) 0{0)% 0(0}% 0(0%} 

s-ion2 Numb.of Annm1s Tested 14 16 16 16 
~ Numbu of Annm1s Included in Amlyss 14 16 16 16 
Phase) 

Tuaistocritman 2.~.6 2~0 2.4.!D.S "2 .. 8:0.1 
•~trial l (~) 169.4±39 .. 6 180.-0±0.0 l75.4dU *131.7±53.4 
~trial2{~) 177.0±IU 180.~.0 174.2±18.9 169.7:285 

Number-af.Amwals Tested 16 Hi 
~l Number-af AmmalsI11dudedmJ\ml.y5n. 16 16 16 
~ Trial~ to crilierion 3:2:i:!l.S 3.5±0.9 3.3±0.S !.l;::0.6 
Phase) 

Latency trial I {sec) 24.&;;2:5.2 20.S:ll.9 36.0:42.6 41.Bc:4-7 .. & 
Latency trial 2 {sec) 179 .. 2±3.l 171.hl&.4 179.~2.1 100 .. 0±0.0 
Fai&eci to Meet Cmerion O(tl-"'/4) O(O¾i) O(Oo/.j 0(0%) 
Fai&ecitciC:ross ~1-uingPhase 06)%) 0{0%) 1 (6o/..} 1(6%} 

Secionl Number-of Ammab Teied Hi 16 15 15 
~ Numba-of Ammili Inclm.-WmAml}"m 16 16 14 15 

. 

Pme} 
Tmbtomimm 2.4±0.6 2.7:1:1.0 26:±0.3 2-9±-0.9 
Lateaeytri.al l {-=) l51.2:!.4SA 1623:±44.5 139.5±66..9 125.1:57:!l' 

tri.al2 sec. 177;9:S.2 1!56-9:±39. 7 170.2:t:24.8 169.4:dl.4 

" Data~jrompag& :115s214efdre.:ru-$•,wport 
Tnab. to Cntmon = ~ # Tmmper Gn:q,-±.5.D. 
~,toTriall =liNm~l ~(s--'11)/l#l'~=S'.D. 
~' to Trial 2 = ,\ilirmt Snan 1 dumtiim {mctmil.rj;,.,' G.nng,·±S.D. 
Fail«ltA>MB:OitmoJI: = ~q/bimt1ls that~rhe,.bockbtttdidnotdm.lr,~~on. 
Fail«i men-= Mmil,,er qf ~ thatnmwr ~tifflsh«k 

~ Statisticall).· 4(ff'u-mtfam, amtroi,. p,O. 05 
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TEXT TABLE 17. Water Maze Performance in PI\'D 60 (±2 da i'S) (mean± S.D.)" 

Session l Number of Ammals 16 16 16 15 
(Leaming Tr.iah to Criterion (Mem!:SD.) 7.3:!:3.1 6.8:!:3.2 7.7¼2.S 8.5±3.2 
Ph:afe) Trial 1 - En-on (Meae=S.D.) O.&:l:1.0 0.3:i:0.4 0.6:0.7 U±U 

Trial 1 - Dura!iou {at,e) (Mean=S.D.) 18.9:1:15.0 10.%4.4 *11.9±7.3 19.7±15.8 

Trial 2- Emn (Mem¼S.D.) 0.3-i0.8 0.1:03 0.4=0.S 0.3:i:0.5 
Toal. 2- l)Qfmon (ffi:) {Memi:S.D.) 13.4:!:9.0 11.8::11 .. 9 B.4:-7.4 10..~.1 
Failed to Meet CI.iteriOD. 1(6%) 0 (0%) 0(0%) 1 {7'}'.) 

Se!sion2 Nwnberof Animals 15 16 Hi 14 
(R.eten.tion Triak to Criterion (Memi:l:S.D.) 5.6:0.S 5.3:i:0.8 S.4:0.6 5.5-:!:0.9 
Phase) 

Trial I - Emn (Mem-.-'-S.D.) 0.4±0.9 0.1-:!:0.3 0.8::LI 0.3:i:0.5 
Trial 1- Dmaiion(ffi:) {Mesn=S.D.) &.9:1:5.2 7.3::4 .. 0 17.9:1:lJ.9 9.6=5.2 

0.3-i0.8 O.l-:!:0.3 0.0:.0.0 

Se!sion 1 Nwnber of Animals 16 ]6 Hi 16 
{Leaming Trials to Cmerion (Mean:l;S.D.) 7.4±3.0 7.2.:i:3.0 &.8.:i:3.l 8.7±2.6 
Phase) 

Trial 1 - Em>n (Memi:S.D.) 1.3:U 0.6±0.7 0.9:U 1.5-:!:t.3 
Trial 1- l)Qfmon {sec) (Memi:S.D.) 19.9±17.9 14.5:82 17.S,i, 13.7 21.9: 11.1 

Trial 2-Emm ~.D.) 03±0.4 0.&±1.4 0.6¼0.9 0 .. 5:0.6 
Trial 2- Dtmmon (sec) (Mean¼S.D.) 13.9±7.1 142±142 13.1 :i: 8.2 10.6±5.0 

Failed to Meet Criterion 0(0%) 1 (6%} I (6%) 0(0%) 

Sessioo2 Nmnber of Animals 16 15 15 16 
~tffltion Tr.iah to Critericn (Meml:S.D.) 6.6±2.3 6.1:i: 1.9 6.4¼2.l 5.H:0.8 
Phase) 

Trial l - Emm (Meau;tS.D.) 0.4:0.7 0.3-:!:0.5 0.6±0.8 0.:5:l:0.9 
Trial.1- Duration(sec) (Meau;tS.D.) 9.H6.9 9.7:!::4.7 12.0:i:8.2 8.8±6.2 
Trial 2 - Eaon (Memi:SD.) 0.1-:!:0.5 0.1-:!:0.5 03-:i:0.6 0.1~.3 
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TEXT TABLE 18. Mean (±SD) Brain Weight Data a 

4'.t7±2.4 50.&:!:-B 45Ji::U 43.91<:'.U 
(10) (10) (10) (10) 

1.432:!:0.lOl H4l±O.Olil U6h!J.QSO un~.±0.010 
(10) (10) (10) (10) 

1.!>99±0.l47 2.84-h0.190 3.016:0.207 3002±0.203 
{10) (10} (lO) (10) 

...,,._ 
ll"Llltl0.3 310.5:±245 299.2"±25.7 304ii±l.S.5 

(10) (10) (10) (10) 

l.8?9±0.080 1.86i:&.07G l.'ilih0.037 11127::0.083· 
(10) (IO) (10) (10) 

0.56h0.031 1:Ul04:0.036 O.&ll,;IJ.05I Q601:t:0.03!1 
{10) (10) (10) (10) 

PND 75 (:&) (Tonaiaatim,- N...-hrfueod) 
321.4=159 313.9±33'3 320.3±153 302.1±11.0 

(10) (10) (10) (10) 

l.90h0.000 1.95,::0.m U76::0.l~ 11166:0J'.!89 
(10) (10) (9) {10) 

0.5%:1:n. OOi O.&ib:0.080 
(10) (10) 

47.2::J.7 47.3::.4.6 423±2.9 40.0"±7.i 
(10) (10') (10) (10) 

1.409:t:0.002 l.313dJ.05i l.:311"!:0.~ l.!56"::.0.060 
(10) (10) (10) {10) 

2.992±0.l.."8 2,9:20±0.234 3, l»..0.232 5241:t0.634 
(10) {10) (10) {10) 

PNl>75 enamaDDJl-P..-fiu 
195.+.tlU 190.0:::U.3 182.W.l 190.7:1:18.8 

(10) (10) (1()) {10) 

l.723:0J)46 l.717-,,!1.051 1.707±0.039 l.~.GM 
(10) (lO) (10) {10) 

0.8&4dl.056 (l-~.043 0..935±0.043 0.868,;D.072 
(10) (10) (10) (10) 

~,, 1s ~} (T.......,noa -Noa-him...t) 
l88.4'i:ll.6 1SB.Qtl7.2 1&7.2±14.7 JSUhlS.O 

(JO) (JO} (!O) (10) 

1.793:tO.OTI: U!ll l±0.05!> l.702",,:11101 
(10) (lO) (10) 

• Da.ta cbta.ined from pages &39-840, 842-843, 845-846 in thuh.ul:v repon. 
• Statistically diflierem from Clllltrol, ps0.05 ' 
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TEXT TABLE Ul. HisumalholmR• Fiadinoi1 • 

Iklff'"'-•-
hnmetH 

Cn=•;y•:;t•~AiGPPlf ····•·•··•·--
ASOOPPY 

··•···· ·••·~··•·······,,,, .... , I D<·••··•··· ··•·· 

Grft'llfnm-.. 

Dull 
>..m,,Pim~LemJ!h (lmlll U.S2=<11.37 lH?=0.25 11.l]zO.ll H..l4',0 .. U 

(10) {la) {10) (la) 
A!Wil\mCeme!llml (mm) 7 .. lOoeiH2 7.0J=IU4 'U2'>n.l0 IUC":U9 

(10) (10) {10) (IO) 

-............ 
Allt!Past~ Lmg1h (mm} 14.:SW.47 I4.~.4i 14,45"0.l! 14.M:0.SS 

{10) {10} (la.I (I.I!} 

JW>~Ceebe!lum(mm.) 7J6=(t3ii 1 .. ~n 7.41:031 7.21 +:il.lS 
{lO} {lO} (10) (10} 

~~ 
l'lm:?1 

illlmll Cmwx {mm) U:!:!=O.M7 - 1.7ii9,z0.0flli UOS=a.Oll 
{lO) (IO) (10) 

PaNtiC-(lllm) 2Jl08=0.0la l.!lll=0.004' 1.001:0 .. 0iU UlWJlB 
{lO) (!1)· (10) (ill) 

CminPmllmielltmm} US.l=0.064 - 1.og,,.o..021 l.OS2=0.0l0 
(lO} (10) (l!l) 

~ 0,T!!S (mm} 1. U3=1t.007 - u~ .. ®3 LS4l:il..025 
(10} (10) (lll} 

~(mm} -U~..0.077 4.l6S=0.04li 4.0:r1=0Al9 ·UOOS=U33 
(10) (10) (10) (10) 

l'ND 'TS-" ~ tTumiutilla - l'emls~lll\ 

Pimwll 0-x(mm) 1. 7'40=0JJ® - USf=0 . .010 l.713=0.,004 
{10} (IO} (l!l) 

PmmJ. Cm!!i. (mm} U6l=ll.003 - l.lO&oO . .OQS l..!1!0=0.004 
(10} (10) (i!!) 

Cmdm Pmllmiellt'mm) 3.34S=O.Ol3 - :u~ .. ou .3.4::!4=0.llll 
{HI) (10) (l!l) 

~~(llmi} !.7$2,!,0.0:B - l. 700=0.!164 l.~.Oll 
{10} (10) (lll') 

Cmilellmn(mm) Ull:0,047 - Ol!i=OM2 3..ol&;ao.052 
n-. """' """ 
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n--. iadil'!tl 
Panmetn- -~ Coircil .tiPPM 

•·•••··•·•······•"-'"'·•~·••·••·••·•··•··•···•·•··• -- -.. 
·•·•·•····••··•· 

Grms Meem:-as 

»-:21 
Am>'Pait~~(mm} lUW-34 iBWll lJ.117"=0..lS B.OO's(J•.N 

{10) {10) (10) (10} 
Am!11tltt ~ {mm) 7.B=0.56 1.0iiO .. lO U3=0.30 U5-.tl.ll 

{10) {10) (!O) (ID} 

ft\1J 15 ltil {Tffllliulioa - l'fffHtdl 
~Ce!ebmlll!a§lh~ !.4.lJioaltN 14.H=C.Jl 14.Ni,0..29 13-""0.lf 

(!O) (10) (10) ([O) 

AlWl'fflCmbellla(mm) 7S1:0.31 1.5li:O.ll 7.47.o&Al 1.lW..38 
(10} {IQ!} (IO) (10) 

~it~ 
Pl!IDU 

PmnlilCm!R(mm) 1.ffi:O.OHi - 1.763:0.008 L74W.OU 
{10} (JO) (10) 

Pnw~(lnm} l.~ . .006 U39..0J!IB 1.~..ool u~.om 
(IO) {lQ!} {lO) (10) 

~PIJ!nme{mm} 3.019;;(}.0$4 - U7Wl.01"1'1 UlS=O..OB 
(10) {l{)) (10) 

!f~ampd G)WI (mm} 1.U?~.00! - 1.~ .. 0lll l.SJW..005 
{IO) {10) (ill) 

Ceme!Jum{mm) U9~ 4.lM=O.i:ti'l 4.o~.ou 3.S8W..Oll 
(10} {10) (Hl) {II!) 

l'l'l1J '5 (:ti) ff•l'llliulioa -hmstd) 
l'nlllllif ~(mm), l.7LIW.004 - U6~.003 L79~.00S 

(!O) (IO) {JO) 
PnwOimR(lnm} l.ijS=()_.QQI - 1.8.17-=D.003 l.Hl=0.002 

(!O'; (l{)) (10) 
Cllllfale PIJ!nme{mm} l.316dlc021 -- l.l'/'l=U:!O 3.:H-0.!UIOS 

(10) {IO) (10) 

.!Jjppllcampal G)WI (mm) Uill.Oc02S - 1.731-0.019 l.543.i.11,004 
(10) {IO) (II!) 

-C~{mm) u11~.o:n - 4.ffl;;O.OP3 3.7S6=a.037 
tlM .nm nm 

" Dam ohtabmtlji-amptlglJ&. ~ .in d,;,~npn-t. 
JflllUl&f amffllll'Qlf :l:stm,dard~ * S1il/lJ~~-fram«mlml,p,0.05 

- = - ~ 
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TXR#: 0054227 

DATA EVALUATION RECORD 

STUDY TYPE: NTBC: In vitro inhibition ofHPPDase using Liverbeads™ from different 
species; Non-guideline 

PC CODE: 000692 DP BARCODE: D335563 

TEST MATERIAL (PURITY): NTBC [2-(2-chloro-4- methanesulfonylbenzoyl)-cyclohexane-
1,3-dione] (99.7% w/w a.i.) 

SYNONYMS: MKH 13222 

CITATION: Totis M. (2006). NTBC: In vitro inhibition ofHPPDase using Liverbeads™ from 
different species. Bayer CropScience, Sophia Antipolis Cedex, France. 
Laboratory Study No.: SA 04276, January 12, 2006. MRID 46801920. 
Unpublished. 

SPONSOR: Bayer CropScience, Monheim, Germany 

EXECUTIVE SUMMARY: 

In an in vitro study (MRID 46801920), mouse, rat, rabbit, dog, and human Liverbeads™ 
(immobilized hepatocytes) were incubated with buffer, buffer+ NTBC (30 µM), buffer+ 
tyrosine (550 µM), or buffer+ tyrosine (550 µM) + NTBC (30 µM) for 0, 2, or 4 hat 37°C. The 
study was designed to test the hypothesis that species differences exist in the production of 
HPLA, a downstream product of tyrosine catabolism, by hepatocytes incubated with NTBC, a 
known inhibitor of the liver enzyme 4-hydroxyphenylpyruvate dioxygenase (4-HPPD). One 
experiment consisted of incubation ofLiverbeads™ for one species on one 12-well plate. 
Experiments were performed in duplicate at each time point. Following incubation, 
Liverbeads™ preparations were dissolved, hepatocytes were sonicated, and the suspension was 
transferred to vials for storage at -80°C. Concentrations ofL-tyrosine and of p-hydroxyphenyl 
lactic acid (HPLA) were then determined by HPLC analysis. 

Baseline HPLA concentrations (µg/mg protein) were below the limit of quantitation (LOQ) at 
each time point for all species except mouse. HPLA concentrations were increased in mice and 
human hepatocytes at 2 and 4 h following incubation with NTBC. HPLA concentrations 
returned to baseline levels when hepatocytes were.exposed to basal medium supplemented with 
tyrosine. When Liverbeads ™ were incubated with tyrosine and NTBC, HPLA concentrations 
were increased at 2 h in rat, mouse, and human and at 4 h in all species except dog. Mean 
tyrosine concentrations in mouse hepatocytes incubated with L-tyrosine alone were slightly 
lower than concentrations in hepatocytes measured in the other species tested (Appendix 1 ). 
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Mean tyrosine concentrations in mouse hepatocytes incubated with L-tyrosine + NTBC were 
increased over those in mouse hepatocytes incubated with L-tyrosine alone (Appendix 1 ). The 
results suggest that under basal conditions more HPLA is formed in mouse hepatocytes than in 
hepatocytes of the other tested species and that inhibition of HPPD by NTBC leads to increased 
concentrations of HPLA in mouse hepatocytes and detectable concentrations of HPLA in human 
hepatocytes. The results also suggest that HPLA is formed in hepatocytes of all tested species, 
except dog, under conditions of increased tyrosine concentration and inhibition of HPPD by 
NTBC. 

The study is classified as Acceptable/Non-guideline and is acceptable for assessing the species 
differences in the production of the tyrosine metabolite HPLA following incubation of 
hepatocytes with NTBC. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. · 
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Appendix 1. Mean (±SD) tyrosine concentrations (mg/L) in Liverbeads™ from different species1 

Time 
period of Rat Dog Rabbit Mouse Human 

incubation 

Oh 23.69 (1.574) 26.22 (2.286) 15.25 (1.673) 29.12 (7.990) 24.33 (4.287) 

Basal 2h 25.93 (0.424) 26.47 (2.451) 17.95 (2.192) 20.75 (2.051) 23.03 (2.546) 

4h 25.18 (5.209) 26.22 (6.482) 16.27 (2.923) 21.13 (8.391) 24.40 (2.404) 

Oh 23.82 (1.768) 26.25 (2.192) 15.35 (1.673) 28.48 (7.849) 24.42 (4.266) 

Basal+ 
26.87 (0.189) 27 .60 (2.404) 17.30 (0.519) 24.63 (2.263) 24.48 (2.663) NTBC 2h 

4h 27.60 (5.893) 27 .48 (6.529) 16.85 (2.051) 29.25 (10.347) 27.33 (3.253) 

Oh 82.17 (13.529) 77.18 (0.919) 74.45 (5.350) 69.45 (2.333) 76.07 (0.283) 

L-Tyrosine 2h 74.42 (2.286) 81.18 (0.863) 74.55 (8.415) 60.63 (4.384) 74.03 (2.404) 

4h 74.78 (1.344) 82.60 (7.684) 78.13 (1.414) 54.02 (9.546) 74.47 (6.411) 

Oh 84.92 (16.806) 78.77 (2.263) 75.60 (2.593) 70.12 (4.643) 74.62 (1.249) 

L-Tyrosine + 
79.07 (0.283) 82.77 (0.283) 76.05 (11.007) 69.52 (3.371) 76.73 (4.808) NTBC 2h 

4h 79.30 (2.451) 81 . 38 (12.893) 79.77 (0.896) 73.17 (9.051) 77.70 (2.451) 

( ... ) Standard deviation value in brackets 

1 Extracted from p. 18 ofMRID 46801920 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 
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KITA 5.10/01, Totis, M.; 2006 
NTBC - In vitro inhibition of HPPDase using Liverbeads™ from different species 
Bayer CropScience, 355 rue Dostoievski, BP 153, 06903 Sophia Antipolis Cedex, 
France 
17 November 2004- 15 April 2005 
SA04276 
M-264099-01-2 
None 
Yes 

The study authors state that the susceptibility of the rat to development of characteristic 
"snow flake" corneal lesions after administration of a 4-hydroxyphenylpyruvate 
dioxygenase (HPPDase) inhibitor is well-known. They also assert that it is known that 
these lesions are not relevant for human risk assessment, as corneal lesions are only 
rarely seen in man even with extremely high concentrations of plasma tyrosine, and only 
approximately 2% of human patients administered 2-(2-nitro-4-fluoromethylbenzoyl)-
1,3-cyclohexanedione (NTBC) (an HPPDase inhibitor) at 1-2 mg/kg bw/day over the 
span of several years ever report corneal lesions. (Reports or data on this issue were not 
provided.) The study authors hypothesized that this difference between humans and rats 
was due to their relative ability to produce water-soluble metabolites of tyrosine through 
an inducible, "emergency exit" pathway that could be activated in the presence of an 
HPPDase inhibitor. Furthermore, it was hypothesized that the experimental species 
commonly used in testing agrochemical compounds would fall into two separate 
categories based on their ability to produce these metabolites. Inability to produce water
soluble metabolites of tyrosine under HPPDase inhibition would lead to increased plasma 
tyrosine concentrations, while these dramatically-increased concentrations would not be 
achieved in species which could metabolize tyrosine to forms which could be excreted in 
the urine. In order to test these hypotheses, in vitro metabolism of tyrosine was examined 
in preparations of liver cells from rat, rabbit, dog, mouse, and man. 

Materials and Methods 

NTBC (batch MKH13222-3-2, purity 99.7%) was used as a model inhibitor of the 
HPPDase enzyme and was dissolved in DMSO for incubation with liver cell preparations 
from rat, mouse, dog, rabbit, and human. The cell preparations were Liverbeads™, 
immobilized hepatocytes in an alginate matrix. The preparations were isolated from male 
Wistar rats, male CD-1 mice, male beagle dogs, male New Zealand white rabbits, and a 
liver sample from a female human. Liverbeads™ were incubated with buffer, buffer plus 
NTBC (30 µM), buffer plus tyrosine (550 µM), or buffer plus tyrosine (550 µM) plus 
NTBC (30 µM). After addition of NTBC or solvent (DMSO only) to the incubation 
buffer, the plates were incubated for 0, 2, or 4 hat 37°C. At the end of the incubation, 
the Liverbeads™ were dissolved, hepatocytes were sonicated, and the suspension was 
transferred to vials for storage at -80°C until analysis. Concentrations of L-tyrosine and 
of p-hydroxyphenyl lactic acid (HPLA) were determined by HPLC analysis. 
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Findings 

It was stated, although no data were presented, that incubation ofLiverbeads™ with 3, 10, 
or 30 µM NTBC in preliminary experiments led to no visible cytotoxicity. Tyrosine 
concentrations in the incubation medium did not change over the incubation time, nor 
was there any effect on tyrosine of adding NTBC to the medium. In basal conditions (no 
added tyrosine), the concentration of 4-hydroxyphenyl lactic acid (HPLA) was below the 
limit of quantification in the absence and the presence of NTBC in the rat, dog, and rabbit 
incubations. Concentrations ofHPLA were below the limit of quantification in 
incubations with human Liverbeads™ in basal conditions; however incubation with 
NTBC for 2 or 4 h increased HPLA concentration to quantifiable limits in a time
dependent manner. In the mouse incubation, low levels ofHPLA were detected in basal 
conditions but did not increase with time of incubation. Addition of NTBC to the mouse 
incubation markedly increased HPLA concentrations in a time-dependent manner. When 
tyrosine was added to basal medium, HPLA concentrations were below the limit of 
quantification in rat, dog, rabbit, and human. Low levels of HPLA, similar to those 
observed in basal conditions, were observed in mouse liverbeads incubations. Addition 
of both tyrosine and NTBC to the incubation medium increased the production ofHPLA 
in nearly all species. However, production ofHPLA was low in rat and rabbit, and no 
HPLA was observed at any time point in dog incubations. By contrast, HPLA 
concentrations were markedly increased in both mouse and human incubations. 

Concentration (p,g/mg protein) of HPLA in liver cell incubations from rat, dog, 
rabbit, mouse, and human 
Conditions Time Species 

Rat Dog Rabbit Mouse Human 
0 <LOO <LOO <LOO 0.15 <LOO 

Basal 2 <LOO <LOO <LOO 0.25 <LOO 
4 <LOO <LOO <LOQ 0.25 <LOQ 

Basal+ 
0 <LOO <LOO <LOQ 0.18 <LOO 
2 <LOQ <LOQ <LOQ 0.42 0.33 

NTBC 
4 <LOO <LOQ <LOO 0.69 0.54 

Basal+ 
0 <LOO <LOO <LOO 0.17 <LOQ 
2 <LOQ <LOQ <LOQ 0.20 <LOQ 

Tyrosine 
4 <LOO <LOQ <LOO 0.26 <LOQ 

Basal+ 0 <LOQ <LOQ <LOQ 0.12 <LOO 
Tyrosine+ 2 0.19 <LOO <LOO 0.73 0.54 
NTBC 4 0.23 <LOO 0.36 1.31 1.08 

Conclusions and comments 

The study authors suggest that these results clearly demonstrate that there are differences 
among species in their ability to metabolize tyrosine both under basal conditions and in 
the face of complete inhibition of the tyrosine catabolic pathway. The study authors 
propose that rat, dog, and rabbit have a very low ability to produce HPLA, a 
"diversionary" metabolite that enables reduction of plasma tyrosine concentrations. By 
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contrast, in mice and humans, the production ofHPLA was induced by addition ofNTBC 
to the system. The production of HPLA under NTBC inhibition was further increased in 
these two species, compared to basal conditions, when excess tyrosine was present. 
However, it is noteworthy that in the rat and rabbit, which otherwise have undetectable 
levels of HPLA, the addition of tyrosine and challenge by NTBC actually induces a 
detectable and substantial increase in HPLA levels. Therefore, it could be argued that the 
"diversionary metabolite" HPLA is indeed capable of being formed even in species like 
the rat. It is also noteworthy that dogs do not appear to be capable of producing HPLA 
from tyrosine, but despite this the chronic toxicity feeding study in the dog (Report no. 
KIIA 5.3.4/01) did not disclose any corneal lesions due to presumed tyrosinemia. This is 
not consistent with the study author's hypothesis associating corneal lesions with 
inability to produce HPLA as a "diversionary metabolite". 
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I DATA EVALUATION RECORD I 
STUDY TYPE: Preliminary 28-day toxicity study in mice [dietary]; Non-guideline 

PC CODE: 000692 

TEST MATERIAL (PURITY}: AE 0317309 (97.4% w/w a.i.) 

SYNONYMS: Pyrasulfotole technical 

DP BARCODE: D335563 

CITATION: McElligott, A. (2002). AE 0317309: Preliminary 28-day toxicity study in the 
mouse by dietary administration. Bayer CropScience, Sophia Antipolis Cedex, 
France. Laboratory Study No.: SA 02080, September 17, 2002. MRID 
46801843. Unpublished. 

SPONSOR: Bayer AG, Bayer CropScience, Alfred Nobel Str. 50, Monheim, Germany 

EXECUTIVE SUMMARY: In a 28-day oral toxicity study (MRID 46801843), 
Pyrasulfotole (97.4% w/w a.i., batch H2235) was administered to 10 C57BL/6J 
mice/sex/dose in the diet at dose levels of 0, 200, 1000, or 5000 ppm (equal to 0/0, 35.8/45.0, 
192/233, or 961/1082 mg/kg bw/day in males/females). 

There were no compound-related effects on mortality, clinical signs, body weight, food 
consumption, clinical chemistry, or organ weights. Gritty content was found in the urinary 
bladder of2/10 males at 5000 ppm. This fmding was considered to be treatment-related, 
since analyses of gritty urinary tract content or urinary tract stones found in other studies (28-
day dog toxicity study, 90-day rat toxicity study, mouse carcinogenicity study) have shown 
that the urinary tract material contains a high concentration of test substance. Pale livers 
were noted in 5/10 females at 5000 ppm. Spleens with a black focus were observed in 4/10 
females at 5000 ppm (vs. 1/10, 2/10, and 2/10 females at 0, 200, and 1000 ppm, respectively). 
In the absence of histopathology in the spleen, this effect was not considered toxicologically 
significant. In 3/10 males at 5000 ppm, examination of the urinary bladder revealed diffuse 
urothelial hyperplasia, diffuse submucosal granulation tissue, and diffuse suburothelial 
mixed-cell infiltrate. Urinary calculi were also observed in one of these 3 males at 5000 ppm. 

Multifocal, centrilobular hepatocytic microvacuolation was observed in the livers of 8/10 and 
9/10 males at 1000 and 5000 ppm, respectively (vs. 5/10 and 6/10 males at 0 and 10 ppm, 
respectively). Multifocal, centrilobular hepatocytic microvacuolation was also observed in 
5/10 females at 5000 ppm (vs. 3/10, 4/10, and 4/10 females at 0, 200, and 1000 ppm, 
respectively). Hepatocytic microvacuolation was not considered toxicologically significant, 
in the absence of other evidence of hepatotoxicity and since it was not observed at similar 
doses in the 90-day toxicity study in the rat. F ocal/multifocal subcapsular hyperplasia of the 
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adrenal glands was observed in 6/1.0 females at 5000 ppm (vs. 3/10, 0/10, and 0/10 females at 
. 0, 200, and 1000 ppm, respectively). Because linear dose response was lacking for this 

observation and statistical analysis was not performed, the finding was considered a high
dose effect. 

The LOAEL is 5000 ppm (961/1082 mg/kg/day [M/F]), based on gritty content in the 
urinary bladder and histopathology (urothelial hyperplasia, diffuse submucosal 
granulation tissue, diffuse suburothelial mixed-cell infiltrate) in the urinary bladder 
(males) and subcapsular hyperplasia of the adrenal gland (females). The NOAEL is 
1000 ppm (192/233 mg/kg/day [M/F]). 

This 28-day oral toxicity study in the mouse is Acceptable (non-guideline) as a range
finding study and does not satisfy the guideline requirement for a 90-day oral toxicity study 
(OPPTS 870.3100; OECD 408) in rodents. 

COMPLIANCE: A signed and dated Data Confidentiality statement was provided. Signed 
and dated GLP and Quality Assurance statements were not provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 172 of 265 

Subchronic (28-day) Oral Toxicity Study (rodents) (2002) I Page 3 of 5 
Pyrasulfotole/000692 

Report: KIIA 5.3.1/01, McElligott A.; 2002 
Title: Preliminarv 28 day toxicity study in the mouse by dietary administration 
Test Substance: AE 0317309: Pvrasulfotole - batch H2235, purity 97.4% w/w 
Laboratory: Bayer CropScience, 355, rue Dostoievski, BP 153, F-06903 Sophia 

Antipolis Cedex 
Report No.: SA02080 
Document No.: M-211308-01-3 
Study 26 February 2002 to 16 September 2002 
Duration: 
Guidelines: US EPA OPPT no. 870.3200 
GLP/QA No. This study was not designed to meet regulatory requirements 

Materials and Methods 
After being ground to a fine powder, the test substance was incorporated by dry mixing into 
rodent diet to provide concentrations of 0, 200, 1000, and 5000 ppm and administered ad 
libitum in the diet to groups of 10 male and 10 female C57BL/6J mice/dose for 28 days. The 
mean achieved doses in mg/kg bw/day are shown below. 

The stability of the dietary formulations was determined in a separate study (KIIA 5.3.2/01, 
SA 02017, Document M-102924-01-2) under conditions similar to those of this study. The 
homogeneity of the test substance in the diet was determined for the lowest and highest 
concentrations used. When not in use the diet formulations were stored at approximately 
minus 18°C 

Treatment began after a 7 day acclimatization period at which time the mice were 5-6 weeks 
old. All mice were examined in the acclimatization phase. On the day before treatment all 
suitable mice were weighed. The 80 selected mice (40 males, 40 females) were in a weight 
range from 17.5 to· 21.4 g for males and 13.5 to 17.6 g for females i.e. within 20% of the 
mean body weight on the day of random assignation to treatment groups. 

Mice were housed individually in suspended wire-mesh cages. Powdered diet and filtered 
and softened water were available ad libitum throughout the study, except for overnight 
fasting prior to blood sampling for clinical chemistry on the last day of the study. 

Clinical signs (including mortality) were monitored twice daily on weekdays, and once daily 
on weekends and holidays. Observed clinical signs were recorded at least once daily for all 
animals. Detailed physical examinations were performed weekly during the treatment period. 
The nature, onset, severity, reversibility and duration of clinical signs were recorded. Cages 
and cage-trays were inspected daily for evidence of ill-health such as blood or loose faeces. 

Body weight was measured on day 3 of the acclimatization period and on the day of 
assignment to treatment groups, on the first day of dosing, and then weekly. Food 
consumption was measured weekly. 

Mice were fasted overnight prior to blood sampling. On study days 29, 30 or 31, blood 
samples were collected from all mice by puncture of the retro-orbital venous plexus. Any 
significant change in the general appearance of the plasma was recorded. Total bilirubin, 
urea, protein, albumin, cholesterol concentrations, and AST, ALT, and alkaline phosphatase 
activities were assayed. Haematological examinations were not conducted in this study. 

Also on study days 29, 30 and 31, all study mice were randomly sacrificed by exsanguination 
under deep pentobarbital anesthesia. 
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All study mice were necropsied. Macroscopic abnormalities were recorded and sampled. At 
the scheduled sacrifice, brain, adrenal glands, heart, kidneys, liver, spleen, testis and thymus 
were weighed. Paired organs were weighed together. The following organs or tissues from 
each study mouse were sampled and prepared for histopathological examination: adrenal 
gland, articular surface (femorotibialjoint), aorta, bone, sternum, bone marrow sternum, 
brain, epididymis, eosophagus, exorbital lachrymal gland, eye and optic nerve, gallbladder, 
Harderian gland, heart, intestine (duodenum, jejunum, ileum, caecum, colon, rectum), kidney, 
larynx, liver, lung, lymph nodes (submaxillary, mesenteric), mammary gland, nasal cavities, 
ovary, pancreas, pharynx, pituitary gland, prostate, submaxillary (salivary gland), sciatic 
nerve, seminal vesicle, skeletal muscle, skin, spinal cord ( cervical, thoracic, lumbar), spleen, 
stomach, testis, thymus, thyroid gland (with parathyroid), tongue, trachea, urinary bladder, 
uterus (including cervix), and vagina. 

Histological sections were prepared for all organs from all study mice. Histopathological 
examinations were conducted on all tissues from all mice in the control and high dose groups, 
and liver and kidneys and lung from all mice in the intermediate dose groups. Target organs 
were examined in the intermediate dose groups as necessary to identify the no-effect-level. 

The variables analyzed statistically at two levels of significance (0.05 and 0.01) were body 
weights, food consumption, clinical chemistry parameters and organ weight parameters. 
Incidences of pathology were not analyzed statistically. Procedures used were Bartlett's test, 
followed by ANOVA with Dunnett's test or a modified t-test. Means and standard deviations 
were calculated for each sex separately for each group at each time period. 

Findings 
The homogeneity of the diet formulations was found to be within acceptable ranges at the 
lowest (200 ppm) and highest (5000 ppm) concentrations (96-99% of nominal values). The 
dietary levels of the test substance verified at each of the dose levels of 200, 1000 and 5000 
ppm were also within acceptable target ranges (94-97% of nominal concentrations). In a 
separate study, diet preparations of the test substance at 2 and 15000 ppm were found to be 
stable over.82 and 95 days, respectively, at ambient temperature. It is noted, however, that 
the 2 ppm preparation was frozen for the first 18 days of the measurement. All control 
samples were below the limit of quantification of 1 ppm for the test substance. 

The mean achieved dietary intakes of the test substance were 0, 35.8, 192, and 961 mg/kg 
bw/day in males and 0, 45.0, 233, and 1082 mg/kg bw/day in females. 

Mortalities & clinical signs: There were no mortalities during the study, and no treatment
related clinical signs were observed. Damaged eye was observed in 2/10 females at 5000 
ppm; however, it was not considered treatment-related. 

Food consumption: There was no treatment-related effect on food consumption. 

Body weight and body weight gain: There were no treatment-related changes in mean body 
weight. On day 22, mean absolute body weight gain in males at 200 ppm was statistically 
significantly increased (p < 0.05). In the absence of a dose response and any effects on body 
weight, the increase was not considered toxicologically significant. 

Clinical chemistry: There were no treatment-related effects on any of the clinical chemistry 
parameters tested. 
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Organ weight: There were no treatment-related effects on organ weights in either males or 
females. 

Macroscopic pathology: Gritty content was found in the urinary bladder of 2 males at 5000 
ppm. This finding was considered to be treatment-related, as analyses of gritty urinary tract 
content or urinary tract stones found in other studies (a 28 day dog toxicity study, a 90 day rat 
toxicity study and a mouse carcinogenicity study) have shown that the urinary tract material 
contains a high concentration of test substance. Pale livers were noted in 5/10 females at 
5000 ppm. Spleens with a black focus were also observed in 4/10 females at 5000 ppm (vs. 
1/10, 2/10, and 2/10 females at 0, 200, and 1000 ppm, respectively). 

Microscopic pathology: In 3 males at 5000 ppm, examination of the urinary bladder revealed 
diffuse urothelial hyperplasia, diffuse submucosal granulation tissue, and diffuse 
suburothelial mixed-cell infiltrate. These findings were suggestive of minor irritation as 
might occur with intraluminal calculi. Urinary calculi were observed in one of these 3 males 
at 5000 ppm. Multifocal, centrilobular hepatocytic microvacuolation was observed in the 
livers of 8/10 and 9/10 males at 1000 and 5000 ppm, respectively (vs. 5/10 and 6/10 males at 
0 and 10 ppm, respectively). Multifocal, centrilobular hepatocytic microvacuolation was also 
observed in 5/10 females at 5000 ppm (vs. 3/10, 4/10, and 4/10 females at 0, 200, and 1000 
ppm, respectively). Hepatocytic microvacuolation was not considered toxicologically 
significant, in the absence of other evidence ofhepatotoxicity and since it was not observed 
in the 90-day toxicity study in the rat. Focal/multifocal subcapsular hyperplasia of the 
adrenal glands was observed in 6/10 females at 5000 ppm (vs. 3/10, 0/10, and 0/10 females at 
0, 200, and 1000 ppm, respectively). Because linear dose response was lacking for this 
observation and statistical analysis was not performed, the finding was considered a high
dose effect. 

Conclusions 

The short-term toxicity of the test substance in the mouse was limited. The treatment related 
effects observed in this study were limited to gritty content in the urinary bladder of 2/10 
males at 5000 ppm, and histopathological fmdings were urothelial hyperplasia, diffuse 
submucosal granulation tissue and diffuse suburothelial mixed-cell infiltrata in the urinary 
bladder of 3/ 10 males at 5000 ppm. 

Based on treatment-related changes affecting the urinary bladder in male animals 
at the highest dose level of 5000 ppm ( equivalent to 961 mg/kg/day) the no observed effect 
level (NOEL) of the test substance in male c57bl mice over a 28-day period was considered 
to be 1000 ppm (equivalent to 192 mg/kg/day)". 

Based on treatment-related changes affecting the adrenal gland (subcapsular hyperplasia) at 
the dose level of 5000 ppm ( equivalent to 1082 mg/kg/day), the No Observed Adverse Effect 
Level (NOAEL) of the test substance in female C57BL mice over a 28-day period was 
considered to be 1000 ppm (equivalent to 233 mg/kg/day). 
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DATA EVALUATION RECORD 

STUDY TYPE: 90-Day Oral Toxicity [feeding]-[mouse]; OPPTS 870.3100 [§82-la] 
(rodent); OECD 408. 

PC CODE: 000692 

TEST MATERIAL (PURITY}: AE 0317309 (95.7% w/w a.i.) 

SYNONYMS: Pyrasulfotole technical 

DP BARCODE: D335563 

CITATION: Steiblen, G. (2003). AE 0317309: 90-day toxicity study in the mouse by 
dietary administration. Bayer CropScience, Sophia Antipolis Cedex, 
France. Laboratory Study No.: SA 03015, November 21, 2003. MRID 
46801844. Unpublished. 

SPONSOR: Bayer AG, Bayer CropScience, Alfred Nobel Str. 50, Monheim, Germany 

EXECUTIVE SUMMARY: 

In a 90-day oral toxicity study (MRID 46801844), pyrasulfotole (95.7% w/w a.i., batch 
Op. 1-4) was administered to 10 C57BL/6 J@Ico mice/sex/dose in the diet at dose levels 
of 0, 100, 1500, or 3000 ppm (equal to 0/0, 16.5/19.7, 124/152, 259/326, or 500/617 
mg/kg bw/day for males/females). 

There were no compound-related effects on mortality, clinical signs, ophthalmology, 
body weight, food consumption, clinical chemistry, organ weights, or gross and 
histologic pathology. Urinary pH was slightly increased at 3000 ppm in females (6.3, 
p<0.05 vs. 6.0 in controls). Due to the small number or volume of-samples obtained, 
urinary pH was not measured in 3000 ppm males. Examination of the individual animal 
data revealed that urinary pH for the other male dose groups was similar to controls 
(~6.0). 

The LOAEL was not observed. The NOAEL is 3000 ppm (500/617 mg/kg/day 
[M/F]). 

This 90-day oral toxicity study in the mouse is Acceptable (guideline) and satisfies the 
guideline requirement for a 90-day oral toxicity study (OPPTS 870.3100; OECD 408) in 
rodents. Deficiencies in the study include a lack of hematological measurements and a 
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lack of urinary pH measurements in high-dose males. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary 
Medicines Authority. However, this document has undergone critical scientific 
analysis and been modified as appropriate. 
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Report: 
Title: 
Test Substance: 
Laboratory: 

Report No.: 
Document No.: 
Study 
Duration: 
Guidelines: 

GLP/QA 

Subchronic (90-day) Oral Toxicity Study (rodents) (2003) I Page 3 of 5 
OPPTS 870.3100/ DACO 4.3.1/ OECD 408 

KIIA 5.3.2/02, Steiblen G.; 2003 
90-dav toxicity study in the mouse by dietary administration 
AE 0317309: Pyrasulfotole - batch Op. 1-4, purity 95. 7% w/w 
Bayer CropScience, 355, rue Dostoievski, BP 153, F-06903 Sophia 
Antipolis Cedex 
SA03015 
M-103284-01-4 

07 February to 21 November 2003 

OECD 408 (1998); EEC 92/69 Annex V, method B26 (1992); US-EPA 
OPPTS 870.3100 (1998); JMAFF 12 Nousan 8147 (1985) 
Yes 

Materials and Methods 
Test substance was ground to a fine powder and incorporated into rodent diet by dry 
mixing to provide the required concentrations. Diet formulations were prepared twice 
during the study, for each concentration. When not in use diets were stored at minus 
l 8°C. The stability of the test substance in the diet had previously been demonstrated in 
the 90-day rat study (SA02017) where samples of the diet at 2 and 15 000 ppm were 
found to be stable over 95 days, respectively, at ambient temperature. The homogeneity 
of the test substance was determined on the first formulation at the lowest and highest 
concentrations. Dietary levels of the test substance were determined for each 
concentration in each dietary preparation. 

One hundred and twenty C57BL/6 J@Ico mice obtained from Charles River 
Laboratories, Domaine des Oncins, L' Arbresle Cedex, France, were acclimatized to 
laboratory conditions for 7 days prior to treatment and were six weeks old at the 
beginning of treatment. One hundred mice were selected (male mice weighed 17.8 - 21.2 
g and females 14.9 - 19.0 g) to be within 20% of the mean body weight for each sex on 
study day 1. Mice were randomly assigned to five groups of 20 animals per group 
(10/sex/group) and fed treated diet at 0, 100, 1500 and 3000 ppm for 90 days. The mean 
achieved dosage intake per sex per group (mg/kg bw/day) was calculated on a weekly 
basis. 

Mice were housed individually in stainless steel wire mesh cages. Diet and tap water 
were available ad libitum except before blood and urine collection. Mice were checked 
twice daily on weekdays and once daily on weekends and holidays for mortalities and 
clinical signs. Body weight and food consumption were measured at weekly intervals 
throughout the study. Mice were fasted overnight prior to blood collection, and blood for 
clinical chemistry was drawn by puncture of the retro-orbital venous plexus under 
isoflurane inhalation anesthesia immediately prior to necropsy. Urine samples were 
collected overnight on the night prior to blood sampling and necropsy. Mice were 
sacrificed by exsanguination after deep anesthesia and subjected to gross necropsy. The 
blood and urine samples were drawn on study days 91, 92, 93 or 94, in the morning prior 
to necropsy. 

Any significant change in the general appearance of the plasma and the serum was 
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Total bilirubin, urea, total protein, albumin and total cholesterol concentrations and AST, 
ALT and AP activities were assayed. Any significant change in the general appearance 
of the urine was recorded. The following urine parameters were checked: quantitative 
parameters (pH), microscopic examination of the sediment was performed, and the 
presence of RBC, WBC, epithelial cells, bacteria, casts and crystals was graded. 

On study Days 91, 92, 93 and 94, all surviving mice from all groups were sacrificed by 
exsanguination under deep anaesthesia. All mice were necropsied. The necropsy 
included the examination of all major organs, tissues and body cavities. Macroscopic 
abnormalities were recorded and sampled. Adrenal gland, brain, epididymis, heart, 
kidney, liver, ovary, pituitary gland, prostate gland, spleen, testis, thymus, thyroid gland 
(with parathyroid gland) and uterus were weighed fresh. Paired organs were weighed 
together. 

The following organs or tissues were sampled for pathological examination: adrenal 
gland, aorta, articular surface (femoro-tibial), bone (sternum), bone marrow (sternum), 
brain, epididymis, oesophagus, eye and optic nerve, exorbital lachrymal gland, 
gallbladder, heart, Harderian gland, intestine ( duodenum, jejunum, ileum, caecum, colon, 
rectum), kidney, larynx/pharynx, liver, lung, lymph nodes (submaxillary, mesenteric), 
mammary gland, nasal cavities, ovary, pancreas, pituitary gland, sciatic nerve, seminal 
vesicle, skeletal muscle, skin, ( cervical, thoracic, lumbar), spleen, stomach, submaxillary 
(salivary gland), testis, thymus, thyroid gland (with parathyroid gland), tongue, trachea, 
urinary bladder, uterus (including cervix) and vagina. A bone marrow smear was 
prepared from a rib, stained with May-Grunwald Giemsa, but not examined. 

Samples were fixed by immersion in 10% neutral buffered formalin with the exception of 
the eye, optic nerve, epididymis and testis that were fixed in Davidson's fixative. All the 
above mentioned samples, with the e~ception oflarynx/pharynx, nasal cavities and 
exorbital gland were embedded in paraffin wax. Histological sections, stained with 
hematoxylin and eosin, were prepared from all the mice in the control and high dose 
groups. The liver, lung, kidney and thyroid gland were examined in all mice in the study. 
Significant macroscopic findings were also examined in all intermediate dose groups. 

Mean and standard deviations and statistical analyses were calculated for the following 
variables for each sex separately for each group: body weight, body weight gain/day, 
average food consumption/day, clinical chemistry, urinary pH (females only), terminal 
body weight, absolute and relative organ weights. Incidences of histopathology were not 
analyzed statistically. 

Findings 

The results for homogeneity and concentration of test substance ranged from 87 to 103 % 
of nominal concentration and thus were within the experimental target range of 85 to 
115% of nominal concentration. The overall mean achieved intake for each 
concentration oftest substance was 0, 16.5, 124,259, and 500 mg/kg bw/day for males 
and 0, 19.7, 152,326, and 617 mg/kg bw/day for females. The weeklyinean achieved 
intake rates were provided but are not reproduced here. 
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Mortalities: One male mouse at 100 ppm was sacrificed for humane reasons on day 29. 
Prior to sacrifice, the mouse had shown reduced motor activity, prostration, and wasting. 
Necropsy revealed a marked hydrocephalus which was considered to be a spontaneous 
developmental defect and not related to treatment. There were no other mortalities. 

Clinical signs: There were no treatment related clinical signs in either males or females. 

Food consumption, body weight and body weight gain: There was no effect on any of 
these parameters in either males or females at any dose level. 

Clinical chemistry: There were no treatment related changes in any clinical chemistry 
parameters. 

Urinalysis: Urine acidity was statistically significantly (p<0.05) decreased at 3000 ppm 
in females (6.3 cf controls 6.0). Due to the small number of values obtained, urinary pH 
was not measured in 3000 ppm males. Examination of the individual animal data 
revealed that urinary pH for the other male dose groups was similar to controls ( ~6.0). 
There were no other treatment related findings at urinalysis. 

Organ weights: There were no treatment related effects oftest substance on organ 
weights. 

Gross necropsy: One male, sacrificed on day 29, was found to have a marked 
hydrocephalus which was considered to be due to a spontaneous developmental defect, 
and was therefore evaluated as not related to administration of test substance. There were 
no other findings at gross necropsy which could be attributed to the test substance. 

Microscopic findings: There were no treatment related findings in either males or 
females. 

Conclusions 

The only treatment related finding observed in this strain of mice after dietary 
administration of test substance, was an increase in urinary pH in females at 3000 ppm. 
The effect of the test substance on the urinary pH in males remained indeterminate. 

On the basis of this decrease in urinary acidity in females at 3000 ppm, the NOEL for this 
study was 1500 ppm (259 mg/kg bw/day for males and 326 mg/kg bw/day for females). 

The NOAEL was 3000 ppm (500 mg/kg bw/day for males and 617 mg/kg bw/day for 
females). 
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DATA EVALUATION RECORD 

STUDY TYPE: 90-Day Oral Toxicity [feeding]-[mouse]; OPPTS 870.3100 [§82-la] 
(rodent); OECD 408. 

PC CODE: 000692 

TEST MATERIAL (PURITY}: AE 0317309 (95.7% w/w a.i.) 

SYNONYMS: Pyrasulfotole technical 

DP BARCODE: D335563 

CITATION: Steiblen, G. (2003). AE 0317309: 90-daytoxicitystudyin the mouse by 
dietary administration. Bayer CropScience, Sophia Antipolis Cedex, 
France. Laboratory Study No.: SA 03015, November 21, 2003. MRID 
46801844. Unpublished. 

SPONSOR: Bayer AG, Bayer CropScience, Alfred Nobel Str. 50, Monheim, Germany 

EXECUTIVE SUMMARY: 

In a 90-day oral toxicity study (MRID 46801844), pyrasulfotole (95.7% w/w a.i., batch 
Op. 1-4) was administered to 10 C57BL/6 J@ Ico mice/sex/dose in the diet at dose levels 
of 0, 100, 1500, or 3000 ppm (equal to 0/0, 16.5/19.7, 124/152, 259/326, or 500/617 
mg/kg bw/day for males/females). 

There were no compound-related effects on mortality, clinical signs, ophthalmology, 
body weight, food consumption, clinical chemistry, organ weights, or gross and 
histologic pathology. Urinary pH was slightly increased at 3000 ppm in females (6.3, 
p<0.05 vs. 6.0 in controls). Due to the small number or volume of-samples obtained, 
urinary pH was not measured in 3000 ppm males. Examination of the individual animal 
data revealed that urinary pH for the other male dose groups was similar to controls 
(~6.0). 

The LOAEL was not observed. The NOAEL is 3000 ppm (500/617 mg/kg/day 
[M/F]). 

This 90-day oral toxicity study in the mouse is Acceptable (guideline) and satisfies the 
guideline requirement for a 90-day oral toxicity study (OPPTS 870.3100; OECD 408) in 
rodents. Deficiencies in the study include a lack of hematological measurements and a 
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lack of urinary pH measurements in high-dose males. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary 
Medicines Authority. However, this document has undergone critical scientific 
analysis and been modified as appropriate. 
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KUA 5.3.2/02, Steiblen G.; 2003 
90-day toxicity study in the mouse by dietary administration 
AE 0317309: Pyrasulfotole - batch Op. 1-4, purity 95. 7% w/w 
Bayer CropScience, 355, rue Dostoievski, BP 153, F-06903 Sophia 
Antipolis Cedex 
SA03015 
M-103284-01-4 

07 February to 21 November 2003 

OECD 408 (1998); EEC 92/69 Annex V, method B26 (1992); US-EPA 
OPPTS 870.3100 (1998); JMAFF 12 Nousan 8147 (1985) 
Yes 

Materials and Methods 
Test substance was ground to a fine powder and incorporated into rodent diet by dry 
mixing to provide the required concentrations. Diet formulations were prepared twice 
during the study, for each concentration. When not in use diets were stored at minus 
18°C. The stability of the test substance in the diet had previously been demonstrated in 
the 90-day rat study (SA02017) where samples of the diet at 2 and 15 000 ppm were 
found to be stable over 95 days, respectively, at ambient temperature. The homogeneity 
of the test substance was determined on the first formulation at the lowest and highest 
concentrations. Dietary levels of the test substance were determined for each 
concentration in each dietary preparation. 

One hundred and twenty C57BL/6 J@Ico mice obtained from Charles River 
Laboratories, Domaine des Oncins, L' Arbresle Cedex, France, were acclimatized to 
laboratory conditions for 7 days prior to treatment and were six weeks old at the 
beginning of treatment. One hundred mice were selected (male mice weighed 17.8 - 21.2 
g and females 14.9 - 19.0 g) to be within 20% of the mean body weight for each sex on 
study day 1. Mice were randomly assigned to five groups of 20 animals per group 
(10/sex/group) and fed treated diet at 0, 100, 1500 and 3000 ppm for 90 days. The mean 
achieved dosage intake per sex per group (mg/kg bw/day) was calculated on a weekly 
basis. 

Mice were housed individually in stainless steel wire mesh cages. Diet and tap water 
were available ad libitum except before blood and urine collection. Mice were checked 
twice daily on weekdays and once daily on weekends and holidays for mortalities and 
clinical signs. Body weight and food consumption were measured at weekly intervals 
throughout the study. Mice were fasted overnight prior to blood collection, and blood for 
clinical chemistry was drawn by puncture of the retro-orbital venous plexus under 
isoflurane inhalation anesthesia immediately prior to necropsy. Urine samples were 
collected overnight on the night prior to blood sampling and necropsy. Mice were 
sacrificed by exsanguination after deep anesthesia and subjected to gross necropsy. The 
blood and urine samples were drawn on study days 91, 92, 93 or 94, in the morning prior 
to necropsy. 

Any significant change in the general appearance of the plasma and the serum was 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 183 of 265 

Pyrasulfotole/000692 

recorded. 

Subchronic (90-day) Oral Toxicity Study (rodents) (2003) / Page 4 of5 
OPPTS 870.3100/ DACO 4.3.1/ OECD 408 

Total bilirubin, urea, total protein, albumin and total cholesterol concentrations and AST, 
ALT and AP activities were assayed. Any significant change in the general appearance 
of the urine was recorded. The following urine parameters were checked: quantitative 
parameters (pH), microscopic examination of the sediment was performed, and the 
presence ofRBC, WBC, epithelial cells, bacteria, casts and crystals was graded. 

On study Days 91, 92, 93 and 94, all surviving mice from all groups were sacrificed by 
exsanguination under deep anaesthesia. All mice were necropsied. The necropsy 
included the examination of all major organs, tissues and body cavities. Macroscopic 
abnormalities were recorded and sampled. Adrenal gland, brain, epididymis, heart, 
kidney, liver, ovary, pituitary gland, prostate gland, spleen, testis, thymus, thyroid gland 
(with parathyroid gland) and uterus were weighed fresh. Paired organs were weighed 
together. 

The following organs or tissues were sampled for pathological examination: adrenal 
gland, aorta, articular surface (femoro-tibial), bone (sternum), bone marrow (sternum), 
brain, epididymis, oesophagus, eye and optic nerve, exorbital lachrymal gland, 
gallbladder, heart, Harderian gland, intestine ( duodenum, jejunum, ileum, caecum, colon, 
rectum), kidney, larynx/pharynx, liver, lung, lymph nodes (submaxillary, mesenteric), 
mammary gland, nasal cavities, ovary, pancreas, pituitary gland, sciatic nerve, seminal 
vesicle, skeletal muscle, skin, ( cervical, thoracic, lumbar), spleen, stomach, submaxillary 
(salivary gland), testis, thymus, thyroid gland (with parathyroid gland), tongue, trachea, 
urinary bladder, uterus (including cervix) and vagina. A bone marrow smear was 
prepared from a rib, stained with May-Grunwald Giemsa, but not examined. 

Samples were fixed by immersion in 10% neutral buffered formalin with the exception of 
the eye, optic nerve, epididymis and testis that were fixed in Davidson's fixative. All the 
above mentioned samples, with the exception of larynx/pharynx, nasal cavities and 
exorbital gland were embedded in paraffin wax. Histological sections, stained with 
hematoxylin and eosin, were prepared from all the mice in the control and high dose 
groups. The liver, lung, kidney and thyroid gland were examined in all mice in the study. 
Significant macroscopic findings were also examined in all intermediate dose groups. 

Mean and standard deviations and statistical analyses were calculated for the following 
variables for each sex separately for each group: body weight, body weight gain/day, 
average food consumption/day, clinical chemistry, urinary pH (females only), terminal 
body weight, absolute and relative organ weights. Incidences of histopathology were not 
analyzed statistically. 

Findings 

The results for homogeneity and concentration oftest substance ranged from 87 to 103% 
of nominal concentration and thus were within the experimental target range of 85 to 
115% of nominal concentration. The overall mean achieved intake for each 
concentration oftest substance was 0, 16.5, 124,259, and 500 mg/kg bw/day for males 
and 0, 19.7, 152,326, and 617 mg/kg bw/day for females. The weekly mean achieved 
intake rates were provided but are not reproduced here. 
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Mortalities: One male mouse at 100 ppm was sacrificed for humane reasons on day 29. 
Prior to sacrifice, the mouse had shown reduced motor activity, prostration, and wasting. 
Necropsy revealed a marked hydrocephalus which was considered to be a spontaneous 
developmental defect and not related to treatment. There were no other mortalities. 

Clinical signs: There were no treatment related clinical signs in either males or females. 

Food consumption, body weight and body weight gain: There was no effect on any of 
these parameters in either males or females at any dose level. 

Clinical chemistry: There were no treatment related changes in any clinical chemistry 
parameters. 

Urinalysis: Urine acidity was statistically significantly (p<0.05) decreased at 3000 ppm 
in females (6.3 cf controls 6.0). Due to the small number of values obtained, urinary pH 
was not measured in 3000 ppm males. Examination of the individual animal data 
revealed that urinary pH for the other male dose groups was similar to controls (~6.0). 
There were no other treatment related findings at urinalysis. 

Organ weights: There were no treatment related effects oftest substance on organ 
weights. 

Gross necropsy: One male, sacrificed on day 29, was found to have a marked 
hydrocephalus which was considered to be due to a spontaneous developmental defect, 
and was therefore evaluated as not related to administration oftest substance. There were 
no other findings at gross necropsy which could be attributed to the test substance. 

Microscopic findings: There were no treatment related findings in either males or 
females. 

Conclusions 

The only treatment related finding observed in this strain of mice after dietary 
administration oftest substance, was an increase in urinary pH in females at 3000 ppm. 
The effect of the test substance on the urinary pH in males remained indeterminate. 

On the basis of this decrease in urinary acidity in females at 3000 ppm, the NOEL for this 
study was 1500 ppm (259 mg/kg bw/day for males and 326 mg/kg bw/day for females). 

The NOAEL was 3000 ppm (500 mg/kg bw/day for males and 617 mg/kg bw/day for 
females). 
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DATA EVALUATION RECORD 

STUDY TYPE: 28-Day Dermal Toxicity - [rat]; 
OPPTS 870.3200 (§82-2] (rodent); OECD 410. 

PC CODE: 000692 

TEST MATERIAL (PURITY}: AE 0317309 (96.3% w/w a.i.) 

SYNONYMS: Pyrasulfotole technical 

DP BARCODE: D335563 

CITATION: Kroetlinger F, Schladt L. (2005). AE0317309- Subacute toxicity study in 
the rat ( 4 weeks dermal administration). Bayer HealthCare AG, 
Wuppertal, Germany. Laboratory Study No.: T707 5087, December 7, 
2005. MRID 46801904. Unpublished. 

SPONSOR: Bayer CropScience AG, Alfred Nobel Str. 50, Monheim, Germany 

EXECUTIVE SUMMARY: 

In a 28-day dermal toxicity study (MRID 46801904), AE 0317309 (96.3% w/w a.i., batch 
Op: 1-4) was applied to the shaved skin of 10 Wistar HsdCpb:WU rats/sex/dose at dose 
levels of 0, 10, 100, or 1000 mg/kg bw/day, 6 hours/day for 5 days/week during a 28-day 
period. 

There were no compound-related effects on mortality, clinical signs (including 
ophthalmology), body weight, food and water consumption, hematology, or gross 
pathology. Statistically significant increases in cholesterol (27%), triglycerides (46%), 
and protein ( 4 % ) were observed in males, and total bilirubin ( 17%) in females at 1000 
mg/kg bw/day. Since the observed changes were minor and within the limits of the 
submitted historical control data, they were not considered toxicologically significant. 
Absolute liver weights were statistically significantly increased in males (13.9%) and 
females (11.3%) at 1000 mg/kg bw/day. Hepatocellular hypertrophy and hypertrophy of 
the pars distalis of the pituitary gland were observed in males at 1000 mg/kg bw/day. 
Focal degeneration of the pancreas was observed in 2/10 males and 1/10 females at 100 
mg/kg bw/day and in 8/10 males and 8/10 females at 1000 mg/kg bw/day. An increased 
incidence of thyroid follicular cell hypertrophy was seen in high-dose males. Alteration 
of thyroid colloid was seen with increasing incidence and severity at ~10 mg/kg bw/day 
in males. However, since the alteration was predominantly minimal at 10 mg/kg, it was 
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not considered toxicologically relevant at this dose. 

The LOAEL is 100 mg/kg/day, based on focal degeneration of the pancreas (both 
sexes) and alteration of thyroid colloid (males). The NOAEL was 10 mg/kg/day. 

This 28-day dermal toxicity study in the rat is Acceptable (guideline) and satisfies the 
guideline requirement for a 28-day dermal toxicity study (OPPTS 870.3200; OECD 410) 
in mammals. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary 
Medicines Authority. However, this document has undergone critical scientific 
analysis and been modified as appropriate. 
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KHA 5.3.7/01, Kroetlinger, F.; Schladt, L.; 2005 
AE0317309 - Subacute toxicity study in the rat ( 4 weeks dermal 
administration) 
AE 0317309: Pyrasulfotole - batch Op: 1-4, purity 96.3% w/w 
Bayer HealthCare AG, PH-R&D Toxicology, 42096 Wuppertal, 
Germany 
AT02678 
M-263216-01-2 
03 February to 07 December 2005 
OECD 410 (1981); EEC Directive 67/548 -Annex V - Method B9 
(1992); US EPA, OPPTS Series 870, Health Effects Test Guidelines, No. 
870.3200 (1998); MAFF JAPAN 12 NohSan No 8147 (2001) 
Yes 

Materials and Methods 

Test substance was moistened with tap water and applied under a semi-occlusive bandage 
to the shorn skin of 10 male and 10 female Wistar rats ( strain HsdCpb: WU) per group 
randomly allocated to four treatment groups at 0, 10, 100, and 1000 mg/kg bw/day for 4 
weeks. At the start of the study the males were 9-10 weeks of age and weighed 222-262 
g and the females were 13-14 weeks of age and weighed 202-230 g. They were fed 
commercial rat diet and supplied with water in carbonate bottles ad libitum. 

One day before the start of treatment the back and flanks of the rats were shorn. The 
required amount of undiluted solid test substance was weighed out, moistened with tap 
water and transferred to a moist gauze-layer of area 30 cm2

. The test substance was 
applied five days per week for the first three weeks of the study, and seven days per week 
for the final week, so that all rats were dosed daily for at least the last 8 days of the study. 
On each treatment day, the application period was 6 h, following which the remaining 
test substance was washed off with water. Control rats were treated with tap water. 

Clinical signs were monitored twice daily on weekdays and once daily on weekends and 
holidays. Ophthalmoscopic examinations were conducted prior to the start of treatment 
and at the end of the treatment period, in all high-dose and control rats. Body weight and 
food and water consumption were measured on a weekly basis. 

The shaved area of the skin was examined on each day of treatment. The skin 
evaluations were conducted on study days 1, 4, 8, 11, 15, 18, 22, 25 and 29. The time of 
day was not specified. Erythema of the skin was scored according to Draize scale (1959). 
Skinfold thickness (swelling) was measured at two different locations within the 
treatment area using skin-fold calipers. 

Blood for glucose measurement was collected from non-fasted and non-anesthetized 
animals by caudal vein puncture. Blood for hematology and other clinical chemistry 
determinations was collected from non-fasted animals by retro-orbital venus plexus 
puncture under light carbon dioxide anesthesia, 4 days and 2 days before necropsy for 
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WBC count, differential blood count, RBC, Hb, Hct, MCV, MCH, MCHC, 
thrombocytes, reticulocytes and clotting time (hepatoquick) were determined. In 
addition, the following clinical chemistry parameters were determined: AP, ALT, AST, 
albumin, protein (total), cholesterol, creatinine, glucose, urea, bilirubin (total), 
triglycerides, sodium, inorganic phosphate, potassium, calcium and chloride. 

At termination, rats were sacrificed by exsanguination under ether anesthesia and were 
subjected to gross necropsy. Adrenal glands, kidneys, liver, brain, testes epididymides, 
heart, ovaries, spleen, thyroid gland, thymus and uterus were weighed in the unfixed 
state. The organs that were fixed and evaluated histologically were adrenal glands, aorta, 
brain (cerebrum, cerebellum, brain stem), epididymides, eosophagus*, eyes, eyelids, 
exorbital lacrimal glands, femur, Harderian glands, head (nasal cavity), intestine (incl 
Peyer's Patches, duodenum,jejunum, ileum, caecum, colon, rectum, remaining intestine), 
kidneys, larynx, liver*, lungs, lymph nodes (mandibular, mesenteric ), optic nerves, 
ovaries, oviducts, pancreas*, pharynx, pituitary gland*, prostate, salivary glands (parotid, 
submandibular, sublingual), sciatic nerve, seminal vesicles (incl. coagulation glands), 
skeletal muscle (thigh), skin (mammary region), spinal cord (cervical, thoracic, lumbar), 
spleen, sternum, stomach (forestomach and glandular stomach), testes, thymus, thyroid 
glands (with parathyroids)*, tongue, trachea*, ureters, urethra, urinary bladder*, uterus 
(with cervix), vagina, Zymbal's gland, skin - treated, skin - untreated, and all organs and 
tissues with macroscopic findings*. In all groups, those organs or tissues marked with an 
asterisk (above) were examined histologically. The remaining organs and tissues were 
examined only in groups 1 and 4 (0 and 1000 mg/kg bw/day respectively). 

Findings 

Depending on the body weight of the rats and the surface area of the gauze covered by 
the test item layer (10 mg/kg: 0.25 cm2

, 100 mg/kg bw: 2.25 - 4.0 cm2
, 1000 mg/kg: 14.0 

- 18.0 cm2 in males; and 10 mg/kg: 0.25 cm2
, 100 mg/kg: 2.25 - 4.0 cm2

, 1000 mg/kg: 
14.0 cm2 in females) the mean amount oftest item listed in the following table was 
applied per cm2 skin. 

A lid ,DD e kl d oses o wee 1y ft t b t es su s ance 
Annlied doses (m2'cm2 skin) 

Dose (mg/kg Weekl Week2 Week3 Week4 
bw) 

Males 
10 9.6 11.2 12.0 12.8 

100 10.8 8.9 7.3 7.7 
1000 15.5 19.8 16.9 18.0 

Females 
10 8.0 8.0 8.4 8.4 

100 9.5 7.3 7.5 5.7 
1000 15.0 15.2 15.7 16.1 

Mortalities and Clinical Signs: There were no mortalities during the study. There were 
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no treatment related clinical signs or ophthalmological abnormalities in rats of either sex. 

Local skin.findings: No erythema or increases in skin-fold thickness were observed. 

Food and water consumption: There were no treatment-related effects on food and water 
consumption. 

Body weight: There were statistically significant decreases (males at 10 and 100 mg/kg 
bw/day) or increases (females at 10 mg/kg bw/day) in body weight on day 15 and 22. 
However, as these findings showed no relationship to dose and were largely temporary, 
they were considered not to be treatment-related . 

Bd o 1ywe121 mra sa sere es su s ance •Y erma anni ca on . ht. t dminit dt t bt b d l Ii ti 

Observation 
Dose (m2fk2 bw/day) 

Males Females day 
0 10 100 1000 0 10 100 1000 

1 248 241 241 247 213 217 213 210 
8 283 268 268 278 217 222 219 214 
15 310 290* 289* 304 219 228* 225 220 
22 332 308* 307* 323 225 235* 227 226 
29 341 317 316 330 223 231 224 223 

* p < 0.05. 

Haematology: There were no treatment related effects on haematological parameters. 

Clinical chemistry: No treatment related changes in clinical chemistry parameters were 
observed. Statistically significant increases in cholesterol (27%), triglycerides (46%), 
and protein (4%) were observed in males, and total bilirubin (17%) and calcium in 
females at 1000 mg/kg bw/day. Statistically significant decreases in AST (24%), AP 
(21 %), creatinine (7%), and sodium in males and sodium in females were observed at 
1000 mg/kg. 

Historical control data for the HsdCpb:WU strain of the Wistar rat were provided. On the 
basis that the observed changes were minor and within historical control data limits, they 
were not considered toxicologically significant. 

Selected clinical chemistry parameters in rats administered test substance by dermal 
Ii ti app_ ca on 

Dose (m2/'k2 bw/day) 
Parameter Males Females 

0 10 100 1000 0 10 100 1000 
AST, IU/L 79.0 69.8 70.3 60.4* 81.0 72.6 66.2 71.2 
ALT, IU/L 57.9 57.5 59.1 56.0 55.8 59.2 57.2 57.2 
AP, IU/L 217 217 209 172** 134 133 111 114 
Glucose, mmol/L 5.51 5.43 5.43 5.36 5.49 5.41 5.41 5.32 
Cholesterol, mmol/L 1.61 1.73 1.71 2.04* 1.73 1.74 1.76 1.75 
Triglycerides, mmol/L 1.36 1.53 1.36 1.99* 1.26 1.24 1.19 1.26 
Creatinine, µmol/L 55 55 54 51* 59 59 57 56 
Urea, mmol/L 7.54 7.55 7.79 7.38 6.53 6.84 6.39 6.49 
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Total bilirubin, µmol/L 1.1 0.9 1.1 1.0 1.2 1.3 1.4 1.4* 
Protein, g/L 64.9 65.4 65.8 67.7* 66.2 68.4 66.4 68.5 
Albumin, g/L 33.6 34.8 34.5 35.3* 35.9 37.1 36.2 37.5 
Na,mmol/L 144 144 143* 142** 144 144 143 142** 
K,mmol/L 6.3 6.6 6.5 6.6 6.3 6.4 6.2 6.4 
Ca, mmol/L 2.80 2.74 2.78 2.81 2.65 2.70 2.68 2.76** 
Cl,mmol/L 95 93 95 93 97 97 97 96 
P, mmol/L 3.18 2.90* 2.85* 2.88* 2.28 2.23 2.07 2.12 
*p < 0.05; **p < 0.01. 

Gross necropsy: 

Absolute and relative liver weights were statistically significantly increased in both sexes 
at 1000 mg/kg bw/day. Since there were no significant changes in body weight over the 
dose range tested, it is apparent that liver weight increased substantially in both sexes 
(absolute liver weights: 13.9% in males 11.3% in females) at the highest dose. This 
effect appears to be treatment related. The statistically significant increase in absolute 
liver weight in females at 10 mg/kg bw/day was not considered treatment related, since 
the low-dose group had the highest mean body weight of the female groups, the relative 
liver weight of this group was not statistically different from controls, and dose response 
was lacking. No other treatment related changes were observed at gross necropsy. 

Absolute and relative liver weight in rats administered test substance by dermal 
li ti app1 ca on. 

Parameter Dose (ml!fk · bw/dav) 
Males Females 

0 10 100 1000 0 10 100 
Body weh!ht, g 341 317 316 330 227 234 227 
Brain weie:ht, mg 1986 1980 1927 1951 1865 1881 1852 
Brain weight, mg/1 00g 583 630 611 592 824 806 818 
body wt 
Liver weie:ht, mg 14422 13904 13710 16434*. 8490 9199* 8502 
Liver weight, mg/1 00g 4227 4378 4329 4975** 3748 3942 3750 
body wt 
* p < 0.05.; ** p < 0.01. 

Histopathology: 

There was no evidence of any reaction at the application sites. Treatment related 
histopathological findings were observed in the pancreas, thyroid, and liver. 

1000 
226 
1901 
843 

9453** 
4189** 

The table below shows that focal degeneration of the pancreas was observed in 2/10 
males and 1/10 females at 100 mg/kg bw/day and in 8/10 males and 8/10 females at 1000 
mg/kg bw/day. An increased incidence of thyroid follicular cell hypertrophy was seen in 
high-dose males. Alteration of thyroid colloid was seen at an increased incidence and 
severity at ~10 mg/kg bw/day in males. However, since the alteration was predominantly 
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minimal at 10 mg/kg, it was not considered toxicologically relevant at this dose. 

Hepatocellular hypertrophy and hypertrophy of the pars distalis of the pituitary gland 
were observed in males at 1000 mg/kg bw/day. Hepatocellular hypertrophy was not 
reported for females. All other histopathological findings were not considered to be 
treatment related. 

Incidence of selected histopathological fmdings in rats administered test substance by 
d I li . erma aoo! cation. 

Organ Finding and severity 
Dose (me/k.2 bw/day) 

0 10 100 1000 
Males 

Number in the group 10 10 10 10 
Degeneration, focal, total 0 0 2 8 

Pancreas Grade 1 0 0 2 7 
Grade2 0 0 0 1 
Follicular cell hypertrophy, total 5 5 4 9 
Grade 1 0 0 0 0 
Grade 2 5 5 2 9 

Thyroid 
Grade 3 0 0 2 0 
Colloid alteration, total 1 4 6 10 
Grade 1 (minimal) 1 3 1 3 
Grade 2 (slifillt) 0 1 4 6 
Grade 3 (moderate) 0 0 1 1 
Hepatocellular hypertrophy, 0 0 0 7 

Liver total 
Grade 2 0 0 0 7 
Pars distalis hypertrophy, total 0 0 0 5 

Pituitary Grade 1 0 0 0 3 
Grade2 0 0 0 2 

Females 
Number in the group 10 10 10 10 
Degeneration, focal, total 0 0 1 8 

Pancreas Grade 1 0 0 1 6 
Grade 2 0 0 0 2 
Follicular cell hypertrophy, total 4 1 1 4 
Grade 1 1 1 0 4 

Thyroid Grade2 3 0 1 0 
Colloid alteration, total 0 1 0 1 
Grade 1 0 1 0 1 

Conclusions 
Following repeated dermal application oftest substance to rats, there were no signs of 
skin irritation or increase in skin thickness. On this basis the local NOEL was determined 
to be 1000 mg/kg bw/day. 

Based on increased incidence ofhistopathological alterations in the pancreas of both 
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sexes at 2::100 mg/kg bw/d and alteration in thyroid colloid in males at and above 100 
mg/kg bw/d, the NOEL for systemic effects was 10 mg/kg bw/d in males and females. 
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DATA EVALUATION RECORD 

STUDY TYPE: Tyrosine: Exploratory 14-day ( ocular toxicity) study in the rat and mouse; 
Non-guideline 

PC CODE: 000692 DP BARCODE: D335563 

TEST MATERIAL (PURITY}: L-tyrosine (98% w/w a.i.) 

CITATION: Esdaile DJ. (1995). Tyrosine: Exploratory 14-day (ocular toxicity) study in the rat 
and mouse. Rhone-Poulenc Agrochimie, Sophia Antipolis Cedex, France. 
Laboratory Study No.: SA 94100, December 20, 1995. MRID 46801922. 
Unpublished. 

SPONSOR: Rhone-Poulenc Agrochimie, Lyon Cedex, France 

EXECUTIVE SUMMARY: 

In an in vivo study (MRID 46801922), 5 Crl:CD(SD)BR rats, 5 Brown Norway rats (BN/Crl 
BR), and 5 Crl:CD-l(ICR)BR mice/sex (6 weeks old) were administered 0%, 2%, or 5% L
tyrosine (batch# 68160-123) in the diet for 14 days (equivalent to 0/0, 2240/1900, or 5600/4750 
mg/kg bw/day for SD rats; 0/0, 2443/2182, or 6107/5455 mg/kg bw/day for Brown Norway rats; 
and 0/0, 4000/4800, or 10000/12000 mg/kg bw/day for mice, respectively [M/F] 1

). The study 
was designed to determine the relative sensitivities of SD rats, Brown Norway rats, and CD-1 
mice to the development of corneal lesions after consuming diet supplemented with tyrosine. 
Clinical signs and mortality were monitored daily. Body weights and food consumption were 
measured weekly. Ophthalmoscopic examinations were reported for study days 2, 3, 7, 8, and 
14. Blood was collected on study day 15 prior to necropsy for determination of plasma tyrosine 
concentration. Animals were sacrificed by exsanguination under deep anesthesia and subjected 
to a gross necropsy. Histological sections of the eyes of selected animals were prepared. Plasma 
samples from all male rats, control and high-dose female SD rats, and control and high-dose 
male mice were analyzed for tyrosine concentrations. 

There were no treatment-related effects on mortality, body weight, or food consumption or at 
necropsy. Treatment-related clinical signs in SD rats at 5% tyrosine included dark urine in all 
males in the second week of the study and in 3 females on day 14 only. Corneal opacity was 
observed in 1/5 male SD rats at 5% tyrosine. This same animal appeared thin and showed slight 

1 Estimated using approximate day 14 food consumption values of28/19, 16/12, and 6/6 grams per day (M/F) and 
approximate day 8 body weight values of 250/200, 131/110, and 30/25 grams (MIF) for SD rats, Brown Norway 
rats, and mice, respectively. Food consumption was comparable on days 0 and 14. 
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ptosis and moderate piloerection from Days 10 and 13, respectively. At ophthalmoscopic 
examination, all male SD rats at 5% tyrosine showed "snow flake" corneal opacities by day 7 
with progression of the opacity over time. By day 14, two male SD rats also showed signs of 
edema and vascularization of the cornea. In 3/5 SD males, congestion of the iris was also 
evident. One male Brown Norway rat at 5% tyrosine had a slight "snow flake" corneal opacity 
visible on day 14 only. Male SD and Brown Norway rats showed a dose-related increase in 
mean plasma tyrosine concentrations. One high-dose male Brown Norway rat, which was 
observed on day 14 to have a corneal opacity, was found to have plasma tyrosine concentrations 
markedly higher than those observed in the other four male Brown Norway rats. Male CD-1 
mice showed no increase in plasma tyrosine concentrations at 5% dietary tyrosine. No changes 
in plasma tyrosine concentrations were observed in females; however, plasma tyrosine 
concentrations were only determined for control and high-dose SD females rats. In 2/2 male SD 
rats at 5% tyrosine, treatment-related microscopic findings included inflammatory reactions in 
the cornea, edematous or swollen nuclear changes in the corneal epithelial cells, and corneal 
vacuolation. In 1/2 Brown Norway rats treated with 5% tyrosine, microscopic findings included 
inflammation of the anterior chamber and cornea. A focal area of moderate vacuolation of the 
corneal epithelial cells was observed in 1/2 male Brown Norway rats treated at 2%. This was not 
observed in 2/2 control Brown Norway males or in this animal at ophthalmoscopic examination. 

The study is classified as Acceptable/Non-guideline and is acceptable for determining the 
relative sensitivities of SD rats, Brown Norway rats, and CD-1 mice to the development of 
corneal lesions after consuming diet supplemented with tyrosine. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 
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KIIA 5.10/03, Esdaile D.J.; 1995 
Tyrosine: Exploratory 14-day ( ocular toxicity) study in the rat and mouse 
Rhone-Poulenc Agrochimie, Centre de Recherche, 355, rue Dostoievski, BP 153, F-
06903 Sophia Antipolis Cedex, France 
9 March 1994 - 28 July 1994 
SA94100 
M-210983-01-1 
None 
Yes 

The aim of this investigation was primarily to compare the development of corneal 
opacities in rats and mice as a result of administration of diets containing dietary tyrosine. 
A secondary objective was to determine whether there was a difference in sensitivity 
between strains of rats. 

Materials and Methods 

L-tyrosine (batch 68160, purity 98%) was incorporated into rodent diet at 0%, 2%, and 
5% and fed to groups of 5 male and 5 female CD rats, Brown Norway rats, and CD-1 
mice for a period of 14 days. The animals were housed individually in suspended 
stainless steel wire cages and provided food and water ad libitum throughout the study 
period. Clinical signs and moribundity were monitored daily. Body weights and food 
consumption were measured on a weekly basis. Ophthalmoscopic examinations were 
conducted during acclimatization and on study days 2, 3, 7, 8, and 14. Blood was 
collected on study day 15 prior to necropsy for determination of plasma tyrosine 
concentration. Animals were sacrificed by exsanguination under deep anesthesia and 
subjected to a gross necropsy. Histological sections of the eyes of selected animals were 
prepared. Plasma samples were analyzed from all male rats, control and high-dose 
female CD rats, and control and high-dose male mice. It was stated that groups were 
selected on the basis of the presence of eye lesions and where comparisons between 
control and treated groups were "considered to be useful." 

Findings 

Mortalities: There were no mortalities during the study. 

Clinical signs: Treatment-related clinical signs were observed only in the CD rats 
receiving 5% tyrosine, with dark urine seen in all males in the second week of the study 
and in 3 females on day 14 only. Corneal opacity was observed at clinical examination in 
one of the male CD rats receiving 5% dietary tyrosine. This same animal appeared thin 
and showed slight ptosis and moderate piloerection from Days 10 and 13, respectively. 

Body weight: There was no effect on body weight in any group. 
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Food consumption: There were no treatment-related effects. 

Ophthalmoscopicfindings: No corneal opacities were observed in female rats or in either 
male or female mice. Corneal opacities were not seen in male rats of either strain at 2% 
dietary tyrosine. All male CD rats at 5% tyrosine showed corneal opacities by day 7, 
with progression of the opacity over time. By day 14, two male CD rats also showed 
signs of edema and vascularisation of the cornea. In three animals, congestion of the iris 
was evident. One male Brown Norway rat at 5% tyrosine had a slight corneal opacity 
only visible on day 14. In all cases, the corneal opacities were the characteristic "snow 
flake" opacities. 

Plasma tyrosine concentrations: In both CD and Brown Norway rats, males showed a 
dose-related increase in plasma tyrosine concentration. In female rats, plasma tyrosine 
concentrations were only determined for CD rats at 0% and 5% dietary tyrosine. Male 
CD-1 mice showed no increase in plasma tyrosine concentrations after 2 weeks 
administration of 5% dietary tyrosine. Plasma tyrosine concentrations were not 
determined in male mice at 2% dietary tyrosine, or in female mice at any dose level. The 
male Brown Norway rat which was observed on day 14 to have a corneal opacity was 
found to have plasma tyrosine concentrations markedly higher than those observed in the 
other 4 male Brown Norway rats. 

Plasma tyrosine concentrations and incidence of corneal opacities in rats and mice 

Species and Dietary Males Females 
strain tyrosine, Plasma tyrosine, Corneal Plasma tyrosine, Corneal 

% nmol/mL opacities nmol/mL opacities 
0 115.9 No 71.7 No 

CD rat 2 325.6 No a - -
5 629.1 Yes 342.2 No 
0 66.2 No -

Brown 
2 176.6 No 

Norway rat - -
5 927.2 Yes - -
0 71.7 No - -

CD-I mice 2 - - - -
5 99.3 No - -

a Data not collected 

Macroscopic findings: There were no treatment-related findings at gross necropsy. 

Microscopic findings: In CD rats which had corneal opacities, treatment-related 
microscopic findings included inflammatory reactions in the cornea, edematous or 
swollen nuclear changes in the corneal epithelial cells, and corneal vacuolation. In the 
Brown Norway rat treated with 5%, the microscopic findings included inflammation of 
the anterior chamber and cornea. One focal area of moderate vacuolation of the corneal 
epithelial cells was observed in 1/2 male Brown Norway rats treated at 2%. This was not 
observed in 2/2 control Brown Norway males. 
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Conclusions and comment 

The study authors suggest that this study demonstrates that male rats are more sensitive 
than female rats to the development of a plasma tyrosine concentration sufficient to lead 
to corneal opacities after feeding tyrosine in the diet. This may be consistent with the 
observation in the chronic study in the rat using pyrasulfotole (Report no. KHA 5.5.2/01) 
that the females developed ocular pathology more slowly than the males; although there 
are a range of possible explanations for this. Also, male rats are more sensitive to the 
effects of dietary tyrosine on plasma tyrosine concentrations than are male mice. This 
lack of an effect of dietary tyrosine on plasma levels in mice precludes any conclusions 
as to the effect oftyrosinemia on the development of ocular pathology in mice. It may 
also be concluded from the reported results that microscopic, rather than 
ophthalmoscopic, evaluation of the eye may be a more sensitive method of detecting 
tyrosine-related ocular effects, since vacuolation of the corneal epithelial cells was 
observed in 1/2 male Brown Norway rats treated at 2%, whereas corneal opacity was not. 

It is noteworthy that no evidence of retinopathy was found in this study, which was a 
finding in the chronic study in the rat using pyrasulfotole (Report no. KHA 5.5.2/01). 
However the relatively short duration of this study and the small number of animals 
involved may have prevented the development of the full range of ocular effects. 
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DATA EVALUATION RECORD 

STUDY TYPE: Subchronic Neurotoxicity, OPPTS 870.6200b [§82-7] [dietary] - [rat]; (No 
OECD guideline). 

PC CODE: 000692 

TEST MATERIAL (PURITY}: AE 0317309 (95.7% w/w a.i.) 

SYNONYMS: Pyrasulfotole technical 

DP BARCODE: D335563 

CITATION: Gilmore RG, Hoss HE. (2005). A subchronic neurotoxicity screening study with 
technical grade AE 0317309 in Wistar rats. Bayer CropScience LP, Stilwell, KS. 
Laboratory Study No.: 04-N72-VU, December 16, 2005. MRID 46801916. 
Unpublished. 

SPONSOR: Bayer CropScience LP, Research Triangle Park, NC 

EXECUTIVE SUMMARY: 

In a subchronic neurotoxicity study (MRID 46801916), AE 0317309 (95.7% a.i., batch Op. 1-4) 
was administered to 12 eight-week-old Wistar rats/sex/group at dose levels of 0, 500, 2500, or 
5000 ppm (equivalent to 0/0, 32/42, 166/206, or 345/416 mg/kg bw/day in males/females) for 90 
days. Clinical signs were assessed twice daily on weekdays and once daily on weekends and 
holidays. Body weight and food consumption were measured on a weekly basis. 
Neurobehavioral assessment (functional observational battery and motor activity testing) was 
performed in all animals/sex/group once in the week prior to the start of the feeding period, and 
once each during weeks 2, 4, 8, and 13. The FOB included standard parameters including home 
cage and open field observations, reflex testing, and determination of fore-limb and hind-limb 
grip strength, and landing foot splay. Motor and locomotor activity were measured over a 60-
minute period for each animal. Ophthalmoscopic examinations were conducted in all animals 
prior to the start of the study and during week 12. At study termination, all animals were 
euthanized and 6 rats/sex/dose were perfused in situ for neuropathological examination. Of the 
perfused animals, all were subjected to histopathological evaluation of brain and peripheral 
nervous system tissues. 

There were no treatment-related effects on mortality, body weight, brain weight, gross 
pathology, or microscopic neuropathology. The FOB and loco/motor activity assessments 
revealed no toxicologically significant effects. During clinical observations, an increased 
incidence of urine staining was observed in all treated male and female groups (Appendix 1 ), 
however without a relationship to dosing in males. Because the urine was not analyzed, the 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 199 of 265 

Pyrasulfotole/000692 Subchronic Neurotoxicity Study (rats) (2005) I Page 2 of7 
OPPTS 870.4200b/ DACO 4.4.3/ OECD 451 

cause of the staining is unclear, but is hypothesized to be related to unmetabolized parent 
compound and therefore not toxicologically significant. Similar staining was reported in high
dose animals only during the FOB. Food consumption was slightly increased (::Sl2%) at 5000 
ppm at several intervals, but was not considered toxicologically significant in the absence of 
adverse effects on any other parameter, including body weight. Increased incidences of corneal 
opacity (2, 3, and 1 vs. 0 in controls) and corneal neovascularization (1, 2, and 1 vs. 0 in 
controls) were observed in all treated females. Incidences ofretinal degeneration were dose
dependently increased in females (1, 2, and 3 vs. 1 in controls), but not males. The increased 
incidence of corneal neovascularisation was considered toxicologically significant at the low 
dose, since the incidence was O in control females at ophthalmoscopy in the 90-day toxicity 
study in rat and O in control females at ophthalmoscopy at 6 and 12 months in the chronic 
toxicity study in rats. 

The LOAEL was 500 ppm (42 mg/kg bw/day) in females based on increased incidences of 
corneal opacity and corneal neovascularization in females and not observed in males. The 
NOAEL was not observed in females and was 5000 ppm (345 mg/kg bw/day) in males. 

The study is classified as Acceptable (guideline) and satisfies the guideline requirement for a 
subchronic neurotoxicity study in rats (870.6200b ) . 

. COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 
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Appendix 1. Summary of incidences of clinical observations1 

MALES" 

URINE STAIN 
YELI..OW 
BROWMSH. ORANGE 

ALOf'EClA 
LIMBS-FORE, 00TH 

URINE STAIN 
VEU.OW 
BROWMSH. ORANGE 

SOOY SWOLLEN 
PERIGENITAI.. AREA 

0 

FEMALES"' 

Nominal Dietary level (PPM) 
500 2500 5000 

1(18-25) 6(11-88} 
1 (3:2-88) 5(32-88) 

1(18-88) 

7(4-88} 
5{39-88} 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 

1 Reproduced from p. 42 ofMRID 46801916 
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KilA 5.7.4/01, Gilmore, R. G.; Hoss, H. E.; 2005 
A subchronic neurotoxicity screening study with technical grade AE 0317309 in 
Wistarrats 
Bayer CropScience LP Toxicology, 17745 South Metcalf Ave, Stilwell, KS 66085-
9104, USA 
2 August 2004 - 17 November 2004 
04-N72-VU 
M-262680-01-1 
U.S. EPA OPPTS 870.6200 
Japanese Testing Guideline; Notification No. 12-Nousan-8147 
OECDTG424 
Health Canada, PMRA DACO No. 4.5.11 
Yes 

Materials and Methods 

AE 0317309 (batch Op. 1-4, purity 95. 7%) was incorporated into rodent meal at 
concentrations of 0, 500, 2500, and 5000 ppm and provided to 12 male and 12 female 
Wistar rats per group for 90 days. The dietary concentrations of AE 0317309 
(pyrasulfotole) prepared provided doses of approximately 0, 32, 166, and 345 mg/kg 
bw/day for males and 0, 42, 206, and 416 mg/kg bw/day for females. The homogeneity, 
stability and concentration (throughout the study) of the test substance in the feed were 
confirmed. The rats were no more than 8 weeks old at the beginning of treatment, with 
body weights of 194.0-261.7 g for males and 137.0-183.2 g for females. The animals 
were housed individually in suspended stainless steel wire-mesh cages and provided diet 
and water ad libitum except during neurobehavioral testing. Clinical signs were assessed 
twice daily on weekdays and once daily on weekends and holidays. Body weight and 
food consumption were measured on a weekly basis. The FOB (functional observational 
battery) and motor activity were assessed in all animals on five occasions, once in the 
week prior to the start of the feeding period, and once each during weeks 2, 4, 8, and 13. 
The FOB included standard parameters including home cage and open field observations, 
reflex testing, and determination of fore-limb and hind-limb grip strength, and landing 
foot splay. Motor and locomotor activity were measured according to standard methods 
over a 60-minute period for each animal. Ophthalmoscopic examinations were 
conducted in all animals prior to the start of the study and during week 12. After at least 
90 days dietary administration of AE 0317309, all animals were sacrificed. Half of the 
animals at each dose level were anesthetized and perfused via the left ventricle with a 
sodium nitrite flush followed by fixative in phosphate buffer. The brain was weighed, 
and the brain, spinal cord, eyes with optic nerve, sciatic, tibial, and sural nerves, gasserian 
ganglion, gastrocnemius muscle, both forelimbs, and any gross lesions were removed and 
preserved for examination. The other half of the animals at each dose level were 
sacrificed by CO2 asphyxiation and were not perfused. All animals were subjected to a 
gross necropsy. Histopathology was conducted on the nervous tissues from the 6 
perfused animals in the control and high dose groups only. 

Findings 
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Mortalities: There were no mortalities during the study. 

Clinical signs: The treatment-related clinical signs observed in this study were limited to 
urine staining in both males and females, with indications of a dose-response relationship 
in the case of yellow urine stains in females. 

Staining observed in rats administered AE 0317309 by dietary incorporation for 90 days 

Dose (nnm) 
Observation 0 500 2500 5000 

Males 
N 12 12 12 12 
Urine stain, yellow 0 1 0 6 
Urine stain, brownish-orange 0 1 0 5 

Females 
N 12 12 12 12 
Urine stain, yellow 0 0 2 7 
Urine stain, brownish-orange. 0 0 0 5 

Food consumption: Food consumption was statistically significantly increased in males 
at 5000 ppm on days 21-28, days 28-35, days 70-77 and days 77-84. 

Food consumption in rats administered AE 0317309 by dietary incorporation 

Dose oom) 
Days Males Females 

0 500 2500 5000 0 500 2500 5000 
0-7 22.45 22.28 23.53 24.20 17.50 17.40 16.88 16.79 
7-14 22.20 22.34 23.32 24.63 18.23 18.30 17.86 18.68 
14-21 22.70 22.59 22.51 24.46 18.08 19.08 18.21 19.22 
21-28 21.80 22.23 21.67 24.39* 17.27 18.21 17.32 17.55 
28-35 22.02 22.96 21.55 24.21 * 17.83 18.78 18.32 18.55 
35-42 21.80 22.29 20.88 23.81 16.94 17.97 17.66 17.82 
42-49 21.35 22.04 20.57 22.96 16.24 16.60 16.45 17.49 
49-56 20.37 21.05 20.27 21.28 15.88 16.58 16.45 16.81 
56-63 20.11 20.99 20.32 22.25 16.42 17.01 17.21 17.03 
63-70 20.88 21.21 20.15 22.78 16.95 17.32 17.18 17.69 
70-77 20.36 21.24 20.18 22.51 * 16.38 16.63 17.09 17.56 
77-84 20.09 21.48 20.55 22.41 * 16.28 16.97 16.68 17.07 
84-91 19.76 20.60 20.15 21.90 16.74 17.02 16.16 17.69 
* p < 0.05. 

Body weight and body weight gain: There was no treatment-related effect on body 
weight in either males or females at any dose level. 

Ophthalmoscopy: There were increased incidences of corneal opacity and corneal 
neovascularization in the treated groups of females and of retinal degeneration in some 
treated groups in both sexes (cf. Study no. KHA 5.7.5/01) relative to controls. Increased 
incidences of retinal degeneration in females were dose-dependent. The increased 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 203 of 265 

Pyrasulfotole/000692 
Subchronic Neurotoxicity Study (rats) (2005) / Page 6 of7 

OPPTS 870.6200b/DACO 4.5.13/OECD 424 

incidence of corneal neovascularisation at the low dose was considered toxicologically 
significant, since the incidence was O in control females at ophthalmoscopy in the 90-day 
rat study and O in control females at ophthalmoscopy at 6 and 12 months in the chronic 
toxicity study in rats. 

Ocular findings in rats administered AE 0317309 by dietary incorporation for 90 days 

Dose fonm) 
Observation 0 500 2500 5000 

Males 
N 12 12 12 12 
Corneal opacity 0 0 0 0 
Retinal degeneration 1 3 1 2 
Corneal neovascularization 0 0 0 0 

Females 
N 12 12 12 12 
Corneal opacity 0 2 3 1 
Retinal degeneration 1 1 2 3 
Corneal neovascularization 0 1 2 1 

FOB: There was no effect on any FOB parameters including grip strength and landing 
foot splay, in either males or females at any point during the study. 

Motor activity and locomotor activity: There were no treatment-related alterations in 
either motor or locomotor activity in either males or females at any dose. There were 
occasional statistically non-significant increases in motor or locomotor activity at various 
time points, but they followed no dose-related pattern, were generally limited to one sex, 
and were opposite to the treatment-related decreases in activity observed in the acute 
neurotoxicity study. Therefore, these increases were considered not to be treatment
related. 

Organ weights: There was no effect on brain weight in either males or females at any 
dose. 

Macroscopic.findings: No gross lesions or other macroscopic observations were present 
in either male or female rats which could be attributed to treatment. 

Microscopic findings: There were no histopathological findings in male or female rats at 
5000 ppm, relative to control, which were indicative of a treatment-related effect. In the 
absence of any treatment-related effect at 5000 ppm, tissues were not examined at lower 
doses. 

Conclusions 

According to the study authors, there were no indications of a neurotoxic effect of AB 
0317309 after 90 days dietary administration, nor were there effects on body weight or 
food consumption. The NOAEL (NOEL) for this study was therefore proposed by the 
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study authors to be 5000 ppm, or 345 mg/kg bw/day in males and 416 mg/kg bw/day in 
females. 

However, males showed increased food consumption during some time periods at the 
high dose. Also, although the yellow to brownish-orange urine stains observed were 
considered by the study authors to be due simply to urinary excretion of AE 0317309, no 
analysis appears to have been done to confirm this. The red staining of the nose and 
forepaws observed in the acute neurotoxicity study (Report no. KIIA 5.7.1101) at 
comparable doses was not observed in this study. 

The LOAEL was 500 ppm (42 mg/kg bw/day) in females based on increased incidences 
of corneal opacity and corneal neovascularization in females and not observed in males. 
The NOAEL was not observed in females and was 5000 ppm (345 mg/kg bw/day) in 
males. 
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DATA EVALUATION-RECORD 

STUDY TYPE: Effect oftyrosinaemia on pregnancy and embryo-fetal development in the rat; 
Non-guideline 

PC CODE: 000692 DP BARCODE: D335563 

TEST MATERIAL {PURITY): NTBC [2-(2-chloro-4- methanesulfonylbenzoyl)-cyclohexane-
1,3-dione] (99.7% w/w a.i.) 

SYNONYMS: MKH 13222; LRS 0299 

CITATION: Kennel P. (2006). Effect oftyrosinaemia on pregnancy and embryo-fetal 
development in the rat. Bayer CropScience, Sophia Antipolis Cedex, France. 
Laboratory Study No.: SA 05192, January 13, 2006. MRID 46801921. 
Unpublished. 

SPONSOR: Bayer CropScience, Monheim, Germany 

EXECUTIVE SUMMARY: 

In an in vivo study (MRID 46801921), 23 pregnant female SD rats/dose group were administered 
vehicle alone ( demineralized water) by gavage from GD 6-20 or 10 µg/kg bw/day NTBC, 1433 
mg/kg bw/day L-tyrosine, or NTBC (10 µg/kg bw/day) + L-tyrosine (1424 mg/kg bw/day) by 
gavage from GD 6-21. The study was designed to test the hypothesis that maternal tyrosinemia 
has no effect on fetal skeletal development. Morbidity, mortality, and clinical signs were 
monitored daily throughout gestation. Body weights and food consumption were measured on 
gestation days 6, 8, 10, 12, 14, 16, 18, and 21. Maternal plasma tyrosine concentrations were 
measured at sacrifice (GD 21). At necropsy, the reproductive tract and livers were weighed and 
the number of corpora lutea, implantations, resorptions, and live and dead fetuses, and the sex 
and individual body weights of the live fetuses were recorded. Following external examination 
of all fetuses, a limited number of skeletal endpoints were evaluated from approximately half the 
fetuses in each litter. 

There were no treatment-related effects on maternal mortality, clinical signs, body weight, 
corrected body weight, food consumption, litter parameters, or fetal external findings. Four of 
the 23 dams in the group receiving tyrosine + NTBC showed minimal corneal opacity. Mean 
plasma tyrosine concentrations at GD 21 were 5-, 8-, and 63-fold those of controls in the L
tyrosine, NTBC, or L-tyrosine + NTBC groups, respectively. Mean fetal body weight was 
reduced by 7% (P<0.05) in male and female fetuses whose dams were administered tyrosine+ 
NTBC and was slightly but statistically non-significantly reduced by 2-3% in fetuses whose 
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dams were administered NTBC alone. Increases (relative to concurrent controls) in the 
incidences of the following skeletal findings were observed in animals receiving tyrosine + 
NTBC: 7th cervical centrum: unossified / normal cartilage; 6th stemebra: incomplete ossification/ 
normal cartilage; 5th stemebra: unossified / normal cartilage; Extra ossification point(s) 
(unilateral/ bilateral) on 14th thoracic vertebra; Forepaws: 3rd and/or 4th proximal phalanges: 
unossified / normal cartilage; 5th metacarpal: incomplete ossification / normal cartilage; 1st 

metatarsal: unossified: normal cartilage; and Less than.9 sacrocaudal vertebrae ossified/ 9 first 
sacrocaudal vertebrae: normal cartilage. Increases in the incidences of the followini skeletal 
findings were also observed in animals receiving tyrosine alone and NTBC alone: 7 cervical 
centrum: unossified / normal cartilage; and Extra ossification point(s) (unilateral/ bilateral) on 
14th thoracic vertebra. Because historical control data were not submitted and statistical analysis 
was not performed, the increased incidences in each of these groups were considered treatment
related. 

The study is classified as Acceptable/Non-guideline and is acceptable for demonstrating an 
association between increased maternal blood tyrosine concentrations, fetal skeletal anomalies, 
and decreased fetal body weight. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 
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Introduction 
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KIIA 5.10/02, Kennel, P.; 2006 
Effect of tyrosinaemia on pregnancy and embryo-fetal development in the rat 
Bayer CropScience, 355 rue Dostoievski, BP 153, 06903 Sophia Antipolis Cedex, 
France 
19 July 2005 - 29 September 2005 
SA05192 
M-263626-01-2 
OECD guideline 414 (January, 2001). 
EEC Directive 2004/73/EC, Method B.31 (April 30, 2004) 
US EPA, OPPTS Series 870, Health Effects Testing Guidelines, 
N°870.3700 (August 1998). · 
MAFF IN JAPAN notification 12 Nousan N°8147, (November 24, 2000) 
Yes 

The study authors hypothesized that the skeletal findings of decreased ossification, 
increased thoracic ribs, and increased pre-sacral vertebrae, which were observed in 
developmental toxicity studies conducted with HPPDase inhibitors were not a direct 
result of the administration of AE 0317309, but were secondary to increased maternal 
plasma tyrosine concentrations. To test this hypothesis, tyrosine and NTBC were 
administered either singly or in conjunction to pregnant rats in a standard developmental 
toxicity study design. In the absence of HPPDase inhibition, excess dietary tyrosine is 
excreted from the body relatively rapidly and has only a modest effect on plasma 
tyrosine. Additionally, the low solubility of tyrosine in standard dosing solutions (ie. its 
solubility of approximately 0.5 g/L) would require gavage administration of700 mL to 
achieve a daily dose of 1400 mg/kg bw/day, the dose administered by diet in the current 
study in rats.. Therefore, in order to elevate maternal plasma tyrosine to an expected 
effective concentration, NTBC was administered at a dose which was expected to have 
little to no effect on plasma tyrosine by itself, but which would markedly increase plasma 
tyrosine when administered in conjunction with dietary tyrosine. It was expected that 
administration of either tyrosine alone, or NTBC alone, would have little effect on either 
maternal plasma tyrosine concentrations or fetal skeletal findings. However, it was 
expected that co-administration of tyrosine and NTBC would increase both maternal 
plasma tyrosine concentrations and the incidence of skeletal findings. 

Materials and Methods 

NTBC (batch MKH13222-3-2, purity 99.7%) and L-tyrosine (batches 1 l 1K0888 and 
078H06822, both purity> 99%) were administered singly or in combination to pregnant 
female SD rats. NTBC was suspended in demineralized water and administered by oral 
gavage at 10 µg/kg bw/day on gestation days 6 through 20 inclusive, while L-tyrosine 
was incorporated into the diet at a concentration of 20000 ppm, and the tyrosine
containing diet was provided to the relevant groups on gestation days 6 through 21. The 
control group and the group receiving only L-tyrosine were administered demineralized 
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water by oral gavage on gestation days 6 through 20 as a control for NTBC 
administration. The experimental groups are shown in the following table. 

Experimental groups used in the examination of the effect of tyrosinemia on embryo-
ti t l d I t·th t ea eve opmen m era 
Group Test substance Dose level (s) Number of animals 
1 Vehicle 0 ul!!kl! bw/dav 23 
2 L-tvrosine 20000 ppm in the diet 23 
3 NTBC 10 u!!lke: bw/day 23 

NTBC 10 µg/kg bw/day 
4 + 23 

L-tyrosine 20000 ppm in the diet 

The rats were housed singly in suspended stainless steel wire cages, and food and water 
were available ad libitum. Clinical signs and morbidity and mortality were monitored 
daily throughout gestation. Body weights and food consumption were measured on 
gestation days 6, 8, 10, 12, 14, 16, 18, and 21. On gestation day 21, prior to sacrifice, the 
extreme tip of the tail of each rat was removed with a scalpel and blood samples were 
collected for determination of plasma tyrosine concentration. The rats were then 
sacrificed by carbon dioxide inhalation and subjected to gross necropsy, livers were 
weighed, and liver, thyroid, and pancreas were preserved for possible histopathological 
examination. The reproductive tract was weighed and the number of corpora lutea, 
implantations, resorptions, and live and dead fetuses, and the sex and individual body 
weights of the live fetuses were recorded. Live fetuses were then sacrificed by 
subcutaneous injection of sodium pentobarbital and examined externally. All fetuses 
were then skinned, eviscerated, and double-stained with alizarin red S and alcian blue. A 
limited number of skeletal endpoints were then evaluated from approximately half the 
fetuses in each litter. Fetal skeletal observations were classified by the registrant as 
common variants ( changes occurring in more than approximately 5% of the control 
population), minor anomalies (slight, relatively rare structural changes that are not 
obviously detrimental), and malformations (very rare or obviously lethal changes). 
However, since there is no consensus among developmental toxicologists surrounding the 
validity of these classifications, they were not utilized in assessing a treatment-related 
effect. 

Findings 

Mortalities: One out of 23 females in the NTBC group was sacrificed on gestation day 
13, based on body weight loss of 21 grams between gestation days 10 and 12 as well as 
reduced motor activity and head tilting on gestation days 12 and 13. There were no 
macroscopic findings at autopsy, and there was no clear relationship between treatment 
and the clinical signs observed. 

Clinical signs: There were no findings at clinical examination which could be related to 
treatment. 

Pregnancy rate: Pregnancy rate among the study groups ranged from 91 % to 100%. 
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Since treatment occurred during gestation, differences in pregnancy rate were not 
treatment-related. 

Body weights: Administration ofL-tyrosine alone had no effect on maternal body weight 
or body weight gain. In the group administered NTBC by oral gavage, there was a 
statistically non-significant reduction in body weight gain between gestation days 6 and 
8. Body weight gain in this group was then comparable to the control group. In the 
NTBC + tyrosine group, body weight gain between gestation days 6 and 8 was 
statistically non-significantly reduced, with overall body weight gain between gestation 
days 6 and 21 slightly but statistically non-significantly reduced. These slight changes in 
body weight gain were not reflected in changes in body weight, relative to controls, and 
were therefore not considered toxicologically significant. Corrected (for gravid uterine 
weight) body weight gain was similar among the groups. 

Body weight, body weight gain, and corrected body weight gain for pregnant female 
rats administered NTBC, tyrosine, or both substances. 
Day / Interval Treatment 2l'OUP 

Control Tyrosine NTBC NTBC+ 
tyrosine 

Body weight, g 
0 256.1 257.8 258.5 256.6 
6 285.2 288.5 288.0 287.5 
8 291.8 293.2 290.8 290.6 
10 301.0 301.1 299.4 300.0 
12 310.2 311.3 308.1 309.2 
14 319.0 321.0 318.7 318.3 
16 333.4 336.5 332.0 335.0 
18 360.4 362.9 358.7 360.5 
21 409.8 412.6 408.3 403.6 
Body weight change, g 
0-6 29.0 30.7 29.5 30.9 
6-8 6.6 4.7 2.8 3.0 
8-10 9.3 7.9 8.6 9.4 
10-14 18.0 19.8 19.3 18.3 
14-18 41.3 41.9 40.0 42.2 
18-21 48.5 49.8 49.6 43.1 
6-21 123.7 124.1 120.4 116.1 
Corrected body weight change, g 45.7 50.7 48.7 45.9 

Food consumption: There was a slight decrease (8%) in food consumption over gestation 
days 18 to 21 in the NTBC + tyrosine group. Tyrosine intake was similar in groups 
receiving diets containing tyrosine at 20,000 ppm. 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 210 of 265 

Pyrasulfotole/000692 Non-guideline/In Vivo Mechanistic Study (2006) / Page 6 of8 

Food consumption (g/animal/day) by pregnant female rats administered NTBC, 
tyrosine, neither or both substances, and achieved dose of tyrosine (in mg/kg bw/day) 
in those 2roups receivin2 diets containin2 tyrosine 
Gestation interval, Treatment e:roup 
days Control Tyrosine NTBC NTBC + tyrosine 
1-6 22.4 22.3 22.2 22.2 
6-8 22.1 22.3 21.5 22.5 
8-10 22.0 22.0 21.9 22.6 
10-12 23.0 23.0 22.3 22.7 
12-14 23.4 23.5 23.0 23.3 
14-16 24.2 23.9 23.6 24.2 
16-18 25.5 26.2 25.7 25.5 
18-21 24.6 25.8 24.8 22.6* 
Tvrosine, mg/kg bw/day 0 1433 0 1424 

*p<0.05; **p<0.01 

Maternal necropsy findings: Mottled kidneys were observed at a very low incidence in 
all three treatment groups (1-3 animals/group) but not in the control animals. Four of the 
23 animals in the group receiving both tyrosine and NTBC showed minimal corneal 
opacity, which was not observed in any other treatment group. These findings were 
considered to be related to treatment. There was no effect of treatment on liver weight in 
any group. 

Maternal plasma tyrosine concentration: Plasma tyrosine concentration at GD 21 was 
increased in all treatment groups when compared to controls, however the effect of either 
dietary tyrosine or NTBC by gavage alone was minimal compared to the effect of both 
tyrosine and NTBC together. 

Plasma tyrosine concentrations on gestation day 21 in pregnant female rats 
administered NTBC, tyrosine, neither or both substances. 
Parameter Treatment group 

Control Tyrosine NTBC NTBC+ 
tyrosine 

N 23 22 20 23 
Tyrosine concentration, 46.04 ± 11.55 216.4 ± 103.9 388.6 ± 213.3 2888 ± 638.1 
nmol/ml 

Litter parameters: There was no effect of treatment on the number oflive fetuses, early 
or late resorptions, or dead fetuses or on sex ratio. Mean fetal body weight (both for 
combined sexes and for each sex separately) was statistically significantly reduced by 7% 
in male and female fetuses whose dams were administered both tyrosine and NTBC, and 
was slightly but statistically non-significantly reduced by 2-3% in fetuses whose dams 
were administered NTBC alone. 

Fetal body weights, in grams, for pregnant female rats administered NTBC, tyrosine, 
or both substances. 
Group Treatment e:roup 

Control I Tyrosine I NTBC I NTBC + tyrosine 
Both sexes 5.43 I 5.39 I 5.30 I 5.04** 

J \ 
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Males 5.56 5.54 5.43 5.17** 
Females 5.31 5.25 5.16 4.93** 

* p < 0.05; ** p < 0.01. 

Fetal external findings: There were no findings observed at external examination which 
were considered to be related to treatment. 

Fetal skeletal findings: The study authors claim that an increased incidence of variant 
findings was only observed in the group co-administered tyrosine and NTBC, mainly 
decreases in ossification. However some of the variations were somewhat more common 
than concurrent controls in the tyrosine-only and NTBC-only groups: 7th cervical 
centrum: unossified/normal cartilage; extra ossification point(s) (unilateral/bilateral) on 
14th thoracic vertebra; 1st metatarsal: unossified: normal cartilage. Because historical 
control data were not submitted and statistical analysis was not performed, increases 
(relative to concurrent controls) in the incidences of the following skeletal findinfs were 
considered treatment-related in the group co-administered tyrosine and NTBC: 7 
cervical centrum: unossified / normal cartilage; 6th stemebra: incomplete ossification / 
normal cartilage; 5th stemebra: unossified / normal cartilage; Extra ossification point(s) 
(unilateral/ bilateral) on 14th thoracic vertebra; Forepaws: 3rd and/or 4th proximal 
phalanges: unossified / normal cartilage; 5th metacarpal: incomplete ossification / normal 
cartilage; 1st metatarsal: unossified: normal cartilage; and Less than 9 sacrocaudal 
vertebrae ossified / 9 first sacrocaudal vertebrae: normal cartilage. In the absence of 
historical control data and statistical analysis of the submitted results, increases (relative 
to concurrent controls) in the incidences of the following skeletal findings were · 
considered treatment-related in the tyrosine-only and NTBC-only groups: 7th cervical 
centrum: unossified / normal cartilage; and Extra ossification point(s) (unilateral/ 
bilateral) on 14th thoracic vertebra. 

Skeletal findings in fetuses of pregnant female rats administered NTBC, tyrosine, or 
both substances. 
Fetal finding Type a Levelb Treatment e:rouo 

Control Tyr NTBC 
Tyr+ 
NTBC 

Number of fetuses examined: F 175 162 146 170 
Number of litters examined: L 23 22 20 23 
7m cervical centrum: Var F 1 6 9 72 
unossified / normal cartilage L 1 5 6 19 
5m stemebra: F 49 36 57 71 
incomplete ossification / normal Var L 20 12 17 21 
cartilage 
6m stemebra: F 0 1 0 10 
incomplete ossification/ normal Var L 0 1 0 2 
cartilage 
5th stemebra: unossified I normal Var F 1 2 1 12 
cartilage L 1 2 1 6 

14th thoracic rib (unilateral): short Var F 2 1 0 3 
L 1 1 0 3 

14th thoracic ribs (bilateral): short Var F 0 1 0 1 
L 0 1 0 1 
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14m thoracic rib(s) (unilateral/ 
Var 

F 
bilateral): short L 
Extra ossification point(s) (unilateral/ 

Var 
F 

bilateral) on 14th thoracic vertebra L 
Forepaws: 3ro and/or 41n proximal 

Var 
F 

phalanges: unossified / normal cartilage L 
5m metacarpal: F 
incomplete ossification / normal Var L 
cartilage 
5tn metacarpal: 

Var 
F 

unossified / normal cartilage L 
1st metatarsal: unossified: 

Var 
F 

normal cartilage L 
Less than 9 sacrocaudal vertebrae F 
ossified / 9 first sacrocaudal vertebrae: Var L 
normal cartilae:e 

a Var= Variation; Ano = Anomaly; Mal = Malformation 

b F = Fetal observation; L = Litter observation 

Conclusions and comments 
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2 2 0 4 
1 2 0 4 
2 8 5 20 
2 5 4 11 
0 1 0 8 
0 1 0 3 
7 7 6 20 
5 4 5 8 

0 0 0 1 
0 0 0 1 
1 4 2 6 
1 3 2 4 
1 0 0 7 
1 0 0 4 

In the treatment groups (tyrosine alone, or NTBC alone), in which maternal plasma 
tyrosine was somewhat elevated relative to controls, there was some effect on fetal 
skeletal parameters. In the group administered both tyrosine and NTBC, in which 
maternal plasma tyrosine was markedly increased, there was generally a stronger increase 
in skeletal findings. Fetal plasma tyrosine concentrations were not measured in the study. 
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DATA EVALUATION RECORD 

STUDY TYPE: In vitro Bacterial Gene Mutation (Salmonella typhimurium)/ mammalian 
activation gene mutation assay; OPPTS 870.5100 [§84-2]; OECD 471 
(formerly OECD 471 & 472). 

PC CODE: 000692 DP BARCODE: D335563 

TEST MATERIAL (PURITY): AE0317309 (pyrasulfatole, 95. 7%) 

SYNONYMS: 5-hydroxy-1,3-dimethylpyrazol-4-yl)(2-mesyl-4-trifluoromethylphenyl 

CITATION: Herbold, B. (2004). AE0317309-Salmonella/Microsome Test-Plate Incorporation 
And Preincubation Method; Bayer Healthcare AG, Wuppertal, Germany. Report 
number: AT01032, March 1, 2004. MRID 46801911. Unpublished. 

SPONSOR: Bayer Healthcare AG, Wuppertal, Germany 

EXECUTIVE SUMMARY: 

In two independent reverse gene mutation assays in bacteria (MRID 46801911), strains TA1535, 
TAl00, TA1537, TA98 and TA102 of Salmonella typhimurium were exposed to AE03 l 7309 
(95.7 %, Op. 1-4) in dimethylsulfoxide (DMSO) at concentrations of 0, 16, 50, 158, 500, 1581 
and 5000 µg/plate in the presence and absence of mammalian metabolic activation in standard 
plate and preincubation tests. Standard strain-specific mutagens served as positive controls. 

AE0317309 was tested up to the limit concentration (5000 ug/plate) with and without metabolic 
activation. Precipitation was not observed in either trial. Cytotoxicity was observed at 2: 500 
ug/plate in all strains as indicated by titer reductions in the first trial only. No decreases in the 
revertant colony count or the background lawn of growth occurred at any concentration or any 
strain in either the first or second trials. Marked increases in the number of revertants were not 
observed at any concentration in any strain in either trial. The positive controls induced marked 
increases in revertant colonies compared to controls in both trials. There was no evidence of 
induced mutant colonies over background. 
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The study is classified as acceptable/guideline and satisfies the guideline requirements (OPPTS 
870.51001

; OECD 471) for in vitro mutagenicity (bacterial reverse gene mutations) data. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 

1
870.5100 - Reverse mutation S. typhimurium TA98, TAl00, TA1535, TA1537, TA102 
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Report: KHA 5.4.1/01, Herbold, B.; 2004 
Title: AE 0317309 - Salmonella/microsome test - Plate incorporation and 

preincubation method 
Test Substance: AE 0317309: Pyrosulfatole - batch Op. 1-4, purity 95. 7% w/w 
Laboratory: Bayer HealthCare AG, PH-PDP Health Care Toxicology, 42096 

Wuppertal, Germany. 
Report No.: AT01032 
Document No.: M-000357-01-3 
Study Duration: 28 August 2003 to 5 February 2004 
Guidelines: OECD 471; Directive 2000/32/EC, B.13/14.; US-EPA 712-C-98-247, 

OPPTS 870.5100 
GLP/QA Yes 

Materials and Methods 

Solvent: Test substance was suspended in the solvent dimethylsulfoxide (DMSO). Analyses 
were performed to determined the stability of the test substance in vehicle. The amount of 
solvent for the test substance and the controls was 0.1 mL/plate. 

Strains: Histidine-deficient mutants of Salmonella typhimurium L T2 served as indicators to 
demonstrate point mutagenic effects. Since point mutations can be divided into two basic 
classes, base-pair substitutions and frameshift mutations, several strains were used which cover 
both types. These included S typhimurium TA 1535, TA 1537, TA 98, TA 100 and TA 102. 
With the exception of TA 102, all strains have reduced capability to repair DNA-damage which 
increases the likelihood that such damage results in mutations. 

These strains have been maintained at this test facility since 1997. Stock cultures were generated 
as needed through culturing on nutrient agar followed by overnight incubation in nutrient broth 
at 37°C. Stock cultures were then checked for crystal-violet sensitivity and UV sensitivity, and 
were frozen at -80°C until use. 

For both the plate incorporation and the preincubation assays reported here, the bacterial 
suspensions were grown for 17 hours in nutrient broth at 37°C with 90-rpm rotation. The 
bacterial count used for each assay was not standardized in either assay, but titres were measured 
in parallel to the actual assays to demonstrate that sufficient numbers of bacteria had been used 
in each assay. To determine the bacterial titre, the bacterial suspension was diluted at 
1: 1,000,000, then suspended in soft agar containing histidine at 5-fold greater concentrations 
than those used in the mutagenicity assay. Plates were then incubated for 48 hours and colonies 
were counted. 

Test conditions: 

Metabolic activation: Six male Sprague Dawley rats of 200-300 g body weight were 
administered 500 mg/kg bw Aroclor 1254 by intraperitoneal injection 5 days prior to sacrifice. 
The liver homogenate fraction mix was prepared containing 10% S9. 

Initial plate incorporation test (Ames test): test substance (0.1 ml), bacteria (0.1 ml), S9 mix or 
buffer (0.5 ml), and soft agar (2.0 ml) were combined, held in a 45°C waterbath for no more than 

J\\ 
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30 seconds, and then poured onto a petri dish containing solid agar with only minimal histidine 
content. The petri dishes were allowed to solidify, then were incubated for 48 hours at 37°C. 
Colonies were then counted with an automatic counter after gross evaluation of the background 
growth. 

Three plates were prepared for each concentration of test substance, for each strain, and for each 
incubation condition (with/without S9). Concentrations oftest substance examined were 16, 50, 
158, 500, 1581 and 5000 µg/plate, both with and without S9. 

Independent repeat (preincubation) test, the test substance (0.1 ml), bacteria (0.1 ml), and S9 
mix or buffer (0.5 ml) were combined and incubated in a 37°C water bath for 20 minutes. At the 
end of this time, 2 ml molten soft agar was added to each tube and the contents were plated onto 
individual petri dishes containing solid agar with minimal histidine content. The petri dishes 
were allowed to solidify, then were incubated for 48 hours at 37°C. Colonies were then counted 
with an automatic counter after gross evaluation of the background growth. 

Three plates were prepared for each concentration of test substance, for each strain, and for each 
incubation condition (with/without S9). Concentrations oftest substance examined were 16, 50, 
158, 500, 1581 and 5000 µg/plate, both with and without S9. 

Preliminary cytotoxicity study: was conducted by the plate incorporation method at test 
substance concentrations of 16, 50, 158, 500, 1581 and 5000 µg/plate, in TA 1535, TA 100, TA 
1537, TA 98, and TA 102. The preliminary study was carried out both with and without S9, and 
three replicate plates were prepared for each concentration, strain, and condition 

Positive controls: 

The positive control agents used in this assay were, sodium azide {TA 1535 only) at 10 µg per 
plate, nitrofurantoin {TAl00 only) at 0.2 µg per plate, 4-nitro-1,2-phenylene diamine (TA1537 
and TA98 only) at 10 and 0.5 µg per plate, for each strain respectively, mitomycin C (TAl 02 
only for plate incorporation) at 0.2 µg per plate, cumene hydroperoxide at 50 µg per plate, 
{TA102 only for pre-incubation) for the incubations without S9, and 2-aminoanthracene at 3 µg 
per plate, for the incubations with S9 for all strains and all incubation methods. 

Findings 

Stability of test substance: The test substance was determined as stable in the vehicle at room 
temperature at concentrations ranging from 0.01 mg/mL to 250 mg/mL for at least 24 h. This 
period covered the time range from preparation of the formulation to last treatment. 

Preincubation trials: The background revertant levels reported are in line with both historical 
data from the laboratory, and with that reported by other laboratories using these these bacterial 
strains. The incidence of positive control-induced revertants is also consistent with both 
historical data and public data. 

Cytotoxicity: There was no effect on bacterial growth at concentrations ofup to and including 
158 µg/plate; however, growth of TA 1535, TA 100, and TA 1537 was significantly decreased at 
test substance concentrations of 500 µg/plate and above with S9. In TA 98 and TA 102, 
bacterial growth was only significantly decreased at concentrations of 1581 µg/plate and above 
with S9. Precipitation of the test substance was not reported at any concentration. 
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The positive controls sodium azide, nitrofurantoin, 4-nitro-1,2-phenylene diamine, mitomycin C, 
cumene hydroperoxide and 2-aminoanthracene increased mutant counts to well over those of the 
negative controls, and thus demonstrated the systems' sensitivity and the activity of the S9 mix. 

Mutagenicity: Neither the plate ,incorporation nor the preincubation trials with the test substance 
produced any indication of mutagenicity in any strain, either with or without metabolic 
activation. 

The results from both the initial plate incorporation test (Ames test) (Ipct) and the independent 
repeat (preincubation) test (Irt) are presented in the following table. The positive control 
substance used for each strain and study is not specified in the table as this has been listed above. 

Number of revertant colonies in various strains of S. typhimurium after incubation of 
bacteria with test substance in the Ames microsomallv-mediated mutae:enicitv assay. 
Cone.a S9 Trial TA 1535 TAl00 TA 1537 TA98 TA102 

Mb SD M SD M SD M SD M SD 
DMSO - !pct 17 2 99 15 7 1 23 3 134 28 

Irt 17 1 138 8 10 1 18 3 183 9 
+ !pct 13 3 110 9 11 2 30 2 158 8 

Irt 15 4 181 19 12 2 30 6 245 10 
16 - !pct 17 2 109 8 6 2 17 3 132 20 

Irt 15 6 139 10 7 2 13 5 189 3 
+ !pct 12 6 117 3 8 1 30 1 151 20 

Irt 16 4 173 10 10 2 29 8 212 20 
50 - lpct 17 3 109 12 6 1 19 6 144 15 

Irt 20 2 135 6 7 2 15 5 201 17 
+ !pct 8 1 114 10 8 4 24 3 161 12 

Irt 16 3 157 15 10 5 23 6 237 16 
158 - !pct 12 4 122 34 5 1 22 8 163 3 

Irt 20 5 135 16 9 2 20 5 187 29 
+ !pct 9 2 133 39 9 2 33 10 175 14 

Irt 15 5 185 18 9 2 27 7 249 37 
500 - !pct 14 5 103 11 6 2 19 5 112 13 

Irt 14 2 134 12 7 2 15 4 198 13 
+ !pct 9 1 107 2 9 2 34 3 160 9 

Irt 17 2 157 12 8 1 33 4 237 3 
1581 - lpct 14 1 115 2 9 2 24 4 122 8 

Irt 20 5 131 1 7 3 14 2 187 14 
+ Ipct 8 2 95 13 6 1 30 3 156 14 

Irt 11 2 156 14 9 2 23 5 229 3 
5000 - lpct 13 2 113 10 9 2 17 2 116 . 14 

Irt 16 3 141 25 6 1 17 3 200 18 
+ !pct 9 2 94 9 5 1 18 6 150 23 

Irt 11 2 155 4 10 3 32 5 227 11 
Pos - !pct 356 22 349 46 109 25 161 12 591 11 
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Cont Irt 392 17 
+ lpct 145 15 

Irt 159 8 
a Concentration of test substance m µg/plate. 
b M = Mean; SD = Standard Deviation. 

440 49 
1642 27 
1561 16 
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100 19 142 12 509 23 
261 14 1389 30 542 44 
255 29 1331 59 507 39 

c Positive controls for each strain are defmed in the Materials and Methods section. 

Ipct: initial plate incorporation test 
Irt: independent repeat (preincubation) test 

Conclusions 
The test substance induced weak cytotoxicity as manifested by growth inhibition at relatively 
high doses (at and above 500 µg/plate), in the plate incorporation study with some strains. In the 
preincubation study, there was no cytotoxicity. 

The positive control agents used induced the appropriate number of revertant colonies in both the 
plate incorporation and the preincubation assays, both with and without S9, while the negative 
controls were also within the expected background range of revertant colony incidence. 

The incidence of revertant colonies seen in incubations conducted with the test substance both 
with and without S9 was not different in any strain from the background incidence. Thus, the 
test substance was evaluated as not mutagenic in the Ames Salmonellalmicrosome-mediated 
mutagenicity assay. 
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DATA EVALUATION RECORD 

STUDY TYPE: In Vitro Mammalian Cells in Culture Gene Mutation assay in Chinese 
Hamster V79 Cells (HPRT Locus Assay); OPPTS 870.5300 [§84-2]; OECD 
476. 

PC CODE: 000692 DP BARCODE: D335563 

TEST MATERIAL <PURITY}: AE 0317309 (95.7% a.i.) 

SYNONYMS: {5-hydroxy-1,3-dimethylpyrazol-4-yl)(2-mesyl-4 trifluoromethylphenyl) 
methanone 

CITATION: Herbold, B. (2004). AE0317309 (Project: AE0317309)- V79/HPRT-In Vitro for 
the Detection of Induced Forward Mutations. Bayer HealthCare AG, Wuppertal, 
Germany. Report number: AT01401A, July 6, 2004. MRID 46801912. 
Unpublished. 

SPONSOR: Bayer CropScience, Monheim, Germany 

EXECUTIVE SUMMARY: In independently performed mammalian cell gene mutation assays 
at the HGPRT locus (MRID 46801912), Chinese hamster V79 cells cultured in vitro were 
exposed for 5 hours to AE03 l 7309 (95.7% a.i., Batch No. Opl-4) in dimethyl sulfoxide (DMSO) 
at concentrations of 0, 30, 60, 120,240,480, and 960 µg/mL with and without metabolic 
activation (S9-mix). Two independent assays without S9 and three independent assays with S9 
were conducted with duplicate cultures at each test material concentration and for each solvent, 
negative and positive control. The S9-fraction was obtained from Aroclor 1254 induced 
Sprague-Dawley derived rat liver and was used at a concentration of 40% in the S9 cofactor mix. 

AE0317309 was tested up to 960 ug/mL (Study report stated that changes in pH were observed at 
concentrations ,2:312.5 ug/mL, data not reported). Precipitation was not observed at any 
concentration in any trial with/without S9-mix. A decrease in relative population growth was 
observed at 480 and 960 ug/mL (79 and 89%, respectively), in one trial without S9; and at 960 
ug/mL (92%) in one trial with S9. Relative survival and cloning efficiency of treated cells were 
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generally comparable to both solvent and negative control values with/without S9. There was no 
dose related increase in mutation frequency at any concentration with/without S9, and all 
findings were within the historical control frequency. Solvent, negative and positive control 
values were appropriate and within historical control ranges. 

This study is classified as Acceptable/Guideline and satisfies the guideline requirement for Test 
Guideline OPPTS 870.5300, OECD 476 for in vitro mutagenicity (mammalian forward gene 
mutation) data. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 
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Reoort: KHA 5.4.3/01, Herbold, B.; 2004 
Title: AE 0317309 (Project: AE 0317309) - V79/HPRT-test in vitro for the 

detection of induced forward mutations 
Test substance: AE 0317309; Pyrosulfatole - batch Op. 1-4, purity 95. 7% 
Laboratory Bayer HealthCare AG, PH-PD Toxicology International, 42096 

Wuppertal, Germany. 
Report No.: AT01401A 
Document No.: M-084536-02-2 
Study Duration: 21 October 2003 to 6 July 2004 
Guidelines: OECD 476; Directive 2000/32/EC, Method B.17; US-EPA 712-C-98-221, 

OPPTS 870.5300 
GLP/OA: ves 

Materials and Methods 

Solvent: The test substance was dissolved in dimethylsulfoxide (DMSO). The test substance 
was stable in the vehicle at room temperature at concentrations ranging from 0.01 mg/mL to 250 
mg/mL for at least 24 h, a time interval which covers the time range from preparation of the 
formulation to last treatment. 

Cells: The test substance was tested for its ability to induce reverse mutations at the HPRT locus 
in V79 Chinese hamster lung cells. The V79 cells used in this study were gifted by the 
University of Ulm, Germany. These cells were recloned to maintain karyotypic stability. They 
have a modal chromosome number of22 and a rapid population doubling time (10 to 14 h). 

The V79 cell stocks were stored in liquid nitrogen. Laboratory cultures were maintained in 
plastic tissue culture vessels at 37°C in a humidified atmosphere containing approximately 5% 
CO2• Exponential growth of cell cultures was maintained by subculturing at least twice a week. 
For cell detachment in order to subculture, a solution consisting of 0.1 % trypsin and 0.04% 
EDTA (ethylenediamine-N,N,N',N'-tetraaceticacid) in phosphate buffered saline (PBS) has been 
employed. 

To keep the number of spontaneous 6-TG resistant mutants at a low level, cell cultures were sub 
cloned by plating about 1,000 cells per culture vessel at least every two weeks. If necessary, the 
spontaneous frequency ofHPRT-mutants was additionally reduced by supplementing the culture 
medium with thymidine (9 ug/mL), hypoxanthine (10 ug/mL), glycine (22.5 ug/mL) and 
methotrexate (0.3 ug/mL). A 6-TG sensitive subclone was then used for the HPRT-test. In all 
parts of this study incubation was performed at 37°C in a humidified atmosphere with about 5% 
CO2. 

Test conditions: 

Metabolic activation: S9 mix was used for the simulation of the mammalian metabolism. The 
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S9 fraction was isolated in house from the livers of Aroclor 1254 induced male Sprague Dawley 
rats. The S9 fraction was kept frozen at -80°C. Prior to its first use in a V79/HPRT-test, a 
sample ofthis batch was tested for contamination and cytotoxicity. For use, the S9 fraction was 
thawed at room temperature and kept on ice until use and only used on the same day. 

Preliminary cytotoxicity test: The test substance in DMSO was incubated in either the presence 
or the absence of S9 with V79 cells at concentrations of 18.8, 3 7 .5, 7 5, 150, 300, 600, 1200 and 
2400 µglmL. Osmolality in the test medium did not change at any concentration, but the pH of 
the culture medium changed at concentrations of test substance greater than 312.5 µglmL, and 
thus concentrations used in the definitive tests were 30, 60,120,240,480 and 960 µglmL. 

For determination of cytotoxicity, one culture at each concentration oftest substance was 
incubated either with or without S9 activation for 5 h. After incubation, cell monolayers were 
washed, trypsinized, and replated prior to incubation for 6-8 days to allow colony growth. 

Definitive study: Two cultures/concentration oftest substance were used. Cells were incubated 
with test substance in either the absence or the presence of S9 for 5 h, then rinsed, trypsinized, 
and replated to one culture flask (for mutagenicity) and 3 petri plates (for cytotoxicity). The petri 
plates were incubated for 6 days and then colonies were counted. The cells transferred to the 
flasks were cultured for 3 days, subcultured into further flasks, and after a total of 6 days were 
seeded into petri dishes and incubated with selective medium containing 6-thioguanidine. These 
plates were incubated for 6-8 days and colonies were then counted. 

The positive control agents were ethyl methanesulfonate (EMS) at a final concentration of900 
µglmL in the absence of metabolic activation, and dimethylbenzanthracene (DMBA) in DMSO 
at a final concentration of20 µglmL in the presence of metabolic activation. 

The parameters determined were as follows: 

(1) "Survival to treatment"(%)= mean number of colonies (treated cultures) x 100/mean 
number of colonies (vehicle control cultures), 

(2) "Absolute population growth" was calculated using the following formula:
Absolute population growth (for each culture)= cell no. count 1 x cell no. count 2. 

(3) "Relative population growth" = mean no. of colonies per dish x 100/200. (Shows the 
cumulative growth of the treated cell population, relative to the vehicle control). 

( 4) "Mutant :frequency'' = total number of mutant colonies x 100/no. of evaluated dishes x 3 
x 105 x C.E .. (Calculated for each group by dividing the total no. of mutant colonies by the no. of 
cells seeded (usually 8-10 plates at 3xl 05 cells per plate), corrected for the absolute cloning 
efficiency. The mutant frequency is expressed as 6-TG resistant mutants per 106 clonable cells). 

Findings 

The cytotoxic effects observed in the preliminary test are expressed in the table below as a % of 
the vehicle control (relative cloning efficiency). Precipitation of test substance in the culture 
medium was not observed and no cytotoxicity effect was noted at any concentration. 
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Results of the preliminary cytotoxicity study conducted in V79 cells 

Concentration of Duplicate dishes, N Mean colony Absolute cloning % of vehicle 
test substance number efficiency,% control 

(JJ.1!/mL) 
Without metabolic activation 

Vehicle control 3 103.3 51.5 100.0 
18.8 3 75.0 37.5 72.8 
37.5 3 106.7 53.3 103.6 
75 3 94.0 47.0 91.3 
150 3 89.7 44.8 87.1 
300 3 66.3 33.2 64.4 
600 3 77.7 38.8 75.4 
1200 3 90.0 45.0 87.4 
2400 2 120.0 60.0 116.5 

With metabolic activation 
Vehicle control 3 114.3 57.2 100.0 

18.8 3 86.3 43.2 75.5 
37.5 3 77.3 38.7 67.6 
75 3 114.3 57.2 100.0 
150 3 97.3 48.7 85.1 
300 3 145.7 72.8 127.4 
600 3 132.3 66.2 115.7 
1200 3 78.7 39.3 68.8 
2400 2 224.5 112.3 196.4 

N = number of duplicate dishes 

The results of the mutation assay without metabolic activation are shown in the table below. 
Two trials were performed. The mutant frequencies of the negative controls and of the vehicle 
controls were all within the normal range as evidenced by the historical control data provided by 
the study authors. The positive control EMS induced clear mutagenic and statistically significant 
effects in all trials. 

Concentration related decreases in relative population growth (% vehicle control) were observed. 
There was no dose related increase in mutation frequency, and all findings were within the 

historical control frequency. The test substance was evaluated as non-mutagenic in the non
activation trial. 

Mutagenicity results for V79 cells incubated with test substance without metabolic 
activation. 

Concen. Abs. Abs. 
of test 

Test 
Mean % veh. pop. %veh. Dishes, Mutant clonin 

substance col.# Control growth, Control N colonies g eff., 
(aig/mL) X 1012 % 

Mutant 
freq., x 

10-6 
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Negative 1 104.5 103.1 135.38 
control 1 110.7 94.2 138.94 

2 135.7 69.3 115.50 
2 140.5 73.9 122.50 

Vehicle 1 101.3 100.0 159.0 
control 1 117.5 100.0 162.31 

2 195.7 100.0 69.38 
2 190.0 100.0 87.50 

EMS,900 1 40.7 40.1 18.75 
µg/ml 1 30.3 25.8 30.19 

2 41.0 21.0 53.63 
2 58.5 30.8 57.38 

30 1 85.0 83.9 123.38 
1 94.3 80.3 104.06 
2 209.0 106.8 60.38 
2 211.7 111.4 75.00 

60 1 94.5 93.3 59.13 
1 105.0 89.4 88.00 
2 135.0 69.0 45.31 
2 121.0 63.7 87.50 

120 1 88.0 86.8 106.38 
1 99.3 84.5 137.50 
2 154.0 78.7 66.00 
2 176.0 92.6 56.25 

240 1 98.5 97.2 51.75 
1 106.7 90.8 63.25 
2 168.3 86.0 52.50 
2 205.3 108.1 60.00 

480 1 87.7 86.5 28.00 
1 97.0 82.6 40.63 
2 207.7 106.1 47.13 
2 233.0 122.6 44.56 

960 1 98.5 97.2 20.13 
1 91.5 77.9 16.00 
2 190.0 97.1 32.50 
2 208.5 109.7 40.00 

In vitro Mammalian Cell Gene Mutation Test (2004) Page 6 of 8 
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85.1 8 2 50.8 1.6 
85.6 8 1 86.5 0.5 
166.5 8 3 67.7 1.8 
140.0 8 2 55.3 1.5 
100.0 8 1 67.0 0.6 
100.0 8 1 71.3 0.6 
100.0 7 2 76.0 1.3 
100.0 8 1 63.8 0.7 
11.8 8 331 32.0 431.0 
18.6 8 401 31.8 524.9 
77.3 8 195 59.5 136.6 
65.6 8 156 56.8 114.5 
77.6 8 1 76.2 0.5 
64.1 8 1 83.0 0.5 
87.0 8 4 63.3 2.6 
85.7 8 1 41.2 1.0 
37.2 8 1 55.5 0.8 
54.2 8 3 71.8 1.7 
65.3 8 1 65.5 0.6 
100.0 7 5 61.2 3.9 
66.9 8 1 59.2 0.7 
84.7 8 1 72.0 0.6 
95.1 7 3 58.7 2.4 
64.3 7 3 56.7 2.5 
32.5 8 1 33.5 1.2 
39.0 8 4 27.7 6.0 
75.7 8 4 55.0 3.0 
68.6 8 2 58.0 1.4 
17.6 8 2 26.3 3.2 
25.0 8 1 26.7 1.6 
67.9 8 3 49.0 2.6 
50.9 8 2 51.3 1.6 
12.7 8 2 28.5 2.9 
9.9 8 1 45.3 0.9 

46.8 7 9 50.8 8.4 
45.7 8 5 57.0 3.7 

The results of the mutation assay with metabolic activation are shown in the table below. Three 
trials were performed with S9 mix. The mutant frequencies of the negative controls and of the 
vehicle controls were all within the normal range. The positive control DMBA induced a clear 
mutagenic and statistically significant effect in all trials. 
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Concentration related decreases in relative population growth (% vehicle control) were observed. 
There were no dose related increases in mutation frequency. The test substance was evaluated as 

non-mutagenic with metabolic activation. 

Mutagenicity results for V79 cells incubated with test substance and with metabolic 
activation. 

Concen. Abs. Abs. Mutant 
of test 

Test 
Mean o/oveh. pop % veh. Dishes, Mutant cloning freq., X 

substance col.# Control growth, Control N colonies eff., % 10-6 

(J.u!/mL) X 1012 

1 130.7 114.3 87.75 109.0 8 8 65.5 5.1 
1 115.3 102.7 78.00 96.7 8 8 62.5 5.3 

Negative 2 ca NDb 175.31 85.0 8 1 76.2 0.5 
control 2 C ND 218.63 76.1 8 1 124.5 0.3 

3 175.7 140.9 134.38 94.8 8 15 53.0 11.8 
3 133.7 95.7 185.50 110.8 5 4 56.0 4.8 
1 114.3 100.0 80.50 100.0 8 6 56.8 4.4 
1 112.3 100.0 80.63 100.0 8 7 52.5 5.6 

Vehicle 2 C ND 206.25 100.0 8 2 94.3 0.9 
control 2 C ND 287.44 100.0 8 1 112.2 0.4 

3 124.7 ioo.o 141.75 100.0 8 16 62.3 10.7 
3 139.7 100.0 167.44 100.0 8 8 47.0 7.1 
1 50.0 43.7 96.94 120.4 8 247 48.5 212.2 
1 70.0 62.3 71.25 88.4 8 258 32.7 329.1 

DMBA, 2 C ND 50.63 25.4 8 64 36.7 72.7 
20 µg/ml 2 C ND 78.00 27.1 8 118 61.7 79.7 

3 106.0 85.0 46.00 32.5 8 31 54.3 23.8 
3 71.7 51.3 70.13 41.9 8 36 53.8 27.9 

Mutagenicity results for V79 cells incubated with test substance and with metabolic activation (table 
contd.) 
Concen. Test Mean o/oveh. Abs., x o/oveh. Dishes, Mutant Abs. Mutant oftest col.# Control 1012 Control N colonies 
substance cloning freq., X 

{ue/mL) eff., % 10-6 

30 1 174.7 152.8 135.00 167.7 8 11 61.7 7.4 
1 176.0 156.7 93.00 115.3 8 7 56.3 5.2 
2 C ND 109.31 53.0 8 1 66.5 0.6 
2 C ND 87.50 30.4 8 3 39.3 3.2 
3 141.5 113.5 113.44 80.0 8 6 47.5 5.3 
3 95.0 68.0 127.50 76.1 ' 8 13 49.0 11.1 

60 1 188.7 165.0 76.56 95.1 8 13 68.7 7.9 
1 179.0 159.3 108.38 134.4 8 8 72.0 4.6 
2 C ND 99.13 48.1 8 1 38.3 1.1 
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2 C ND 87.75 
3 114.3 91.7 132.75 
3 126.7 90.7 136.00 

120 1 202.3 177.0 43.31 
1 197.0 175.4 133.00 
2 C ND 82.50 
2 C ND 90.00 
3 172.3 138.2 185.00 
3 129.7 92.8 137.81 

240 1 95.5 83.5 78.75 
1 165.0 146.9 71.25 
2 C ND 84.56 
2 C ND 53.63 
3 131.7 105.6 61.88 
3 149.3 106.9 160.88 

480 1 148.0 129.4 83.38 
1 158.3 140.9 78.63 
2 C ND 43.31 
2 C ND 72.50 
3 148.3 119.0 113.75 
3 140.0 100.2 88.81 

960 1 99.7 87.2 77.94 
1 94.0 83.7 45.13 
2 C ND 21.38 
2 C ND 15.00 
3 112.3 90.1 106.25 
3 134.7 96.4 57.00 

In vitro Mammalian Cell Gene Mutation Test (2004) Page 8 of 8 
OPPTS 870.5300/OECD 476 

30.5 8 1 31.3 1.3 
93.7 8 22 50.7 18.1 
81.2 8 13 50.5 10.7 
53.8 8 11 73.5 6.2 
165.0 8 11 53.7 8.5 
44.8 8 3 39.2 3.2 
31.3 8 4 46.8 3.6 
130.5 8 11 55.0 8.3 
82.3 7 6 48.8 5.9 
97.8 8 10 73.5 5.7 
88.4 8 10 48.2 8.7 
41.0 8 3 40.0 3.1 
18.7 8 2 58 .. 8 1.4 
43.7 8 4 49.8 3.3 
96.1 8 19 53.5 14.8 
103.6 8 8 63.5 5.2 
97.5 8 13 54.7 9.9 
21.0 8 1 36.5 1.1 
25.2 8 1 69.0 0.6 
80.2 8 7 34.8 8.4 
53.0 8 6 44.5 5.6 
96.8 8 11 64.7 7.1 
56.0 8 10 60.2 6.9 
10.4 8 2 35.3 2.4 
5.2 6 2 41.5 2.7 

75.0 8 6 45.5 9.8 
34.0 7 7 47.5 7.0 

a C = contaminated. (The nature of the contammation was not specified). 
b ND = no data due to contamination. (The nature of the contamination was not specified) 

Conclusion 

The in vitro mutagenicity study in mammalian cells (Chinese hamster V79 cells) demonstrated 
that the test substance was not mutagenic. 
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l DATA EVALUATION RECORD 

STUDY TYPE: In vit¼'o Mammalian Cytogenetics chromosomal aberration assay in Chinese 
hatnster V79 cells [OPPTS 870.5375 (§84-2)] OECD 473 

PC CODE: 000692 

TEST MATERIAL (PURITY}: 

DP BARCODE: D335563 

Technical AE0317309(95.7% a.i.) · 

SYNONYMS: 5-hydroxy-1,3-dimethylpyrazol-4-yl)(2-mesyl-4-trifluoromethylphenyl 

CITATION: Thum, M. (2004). AE0317309 (Project AE0317309)- In vitro Chromosome 
Aberration Test with Chinese Hamster V79 Cells. Bayer HealthCare, AG, 
Wuppertal, Germany. Report No.: AT01285. June 14, 2004. MRID 46801913. 
Unpublished. 

SPONSOR: Bayer CropScience, Monheim, Germany 

EXECUTIVE SUMMARY: In a mammalian cell cytogenetic assay ( chromosomal aberrations) 
(MRID 46801913 ), Chinese hamster V79 cells in culture were exposed to Technical AE03173 09 
(95.7% a.i., batch No. Opl-4) in dimethyl sulfoxide (DMSO) at concentrations of 0, 500, 1000, 
1500, 2000 or 2500 ug/mL for 4 hours with and without metabolic activation (S9) and harvested 
18 hours post-treatment; 0, 1500, 2000, or 2500 ug/mL for 4 hours with and without metabolic 
activation (S9) and harvested 30 hours post-treatment; and 0, 200, 400, 600, 800, or 1000 for 18 
hours without metabolic activation (S9) and harvested 18 hours post-treatment. Two hundred 
cells, 100 per duplicate coded slide, were evaluated for metaphases with structural chromosomal 
aberrations and polyploidy. The S9-fraction was obtained from Aroclor 1254 induced Sprague
Dawley rat liver. 

AE0317309 was tested up to 2500 µg/mL, a cytotoxic concentration. Precipitation was not 
observed in any trial. Without S9, relative to the solvent control (mitotic index 100% ), the 
mitotic indices in the 4 h treated cultures were reduced at 1500, 2000 and 2500 ug/mL. At 2500 
ug/mL the mitotic index was 34. 7, 31.3 and 36.9% after harvest times of 8, 18 and 30 h 
respectively (p < 0.01 all three indices). The mitotic indices in the 18 h treated cultures were 
reduced at 600, 800 and 1000 ug/mL. At 1000 ug/mL, the mitotic index was 65.1 and 48.5% 
after harvest times of 8 and 18 h respectively (p < 0.01 both indices). In comparison to the 
solvent control (survival index 100%), the survival indices in the 4 h treated cultures were 
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relevantly reduced at 2000 and 2500 ug/mL. At 2500 ug/mL th~e survival index was 77.2, 77 .1 
and 48.5% after harvest times of 8, 18 and 30 h respectively. The survival indices in the 18 h 
treated cultures were not reduced at any concentration after a h,arvest time of 8 h. After a harvest 
time of 18 h, survival indices were not markedly reduced at 600, 800 and 1000 ug/mL. The 
lowest survival index of 83.8% occurred at 800 ug/mL. An increase in aberrant metaphases or 
polyploidy relative to controls was not observed. 

With S9, in comparison to the solvent control (mitotic index 100%), tpe mitotic indices in the 4 h 
treated cultures were reduced at 1500, 2000 and 2500 ug/mL. At 2500 ug/mL the mitotic index 
was 60.4, 50.9 and 26.2% after harvest times of 8, 18 and 30 h respectively (p < 0.01 all three 
indices). In comparison to the solvent control (survival index 100%), the treated cultures showed 
a relevant reduction at 2000 ug/mL to 63 .1 % at 18 h harvest time and at 2000 and 2500 ug/mL to 
60.9 and 48.5% respectively at 30 h harvest time. 

A statistically significant (p,:50.05) increase in the percentage of aberrant metaphas ~s (7 .5% , 
including and excluding gaps) relative to controls occurred with S9 at 2500 ug/mL following 4-
hours exposure and 30-hours harvest. The most common aberrations were chromosome 
isodeletions; however, these increases occurred at a cytotoxic concentration. The mitotk and 
survival indices were reduced by 73 .8% and 51.5%, respectively, at 2500 ug/mL relative to 
controls. There was no increase in polyploidy relative to controls 

The solvent and pos.itive controls were appropriate and within historical control range. 

There was no evidence of clastogenicity induced over background. 

This study is classified Acceptable/Guideline (OPPTS 870.5375) and satisfies the guideline 
requirements for an in vitro mammalian cytogenetics assay. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 
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In vitro Mammalian Cytogenetics Assay (2005) I Page 3 of 6 
OPPTS 870.5375/ OECD 473 

KUA 5.4.2/01, Thum, M.; 2004 
, AE 0317309 - In vitro chromosome aberration test with Chinese hamster 
.V79 cells 
AE 03173309: Pyrosulfatole - batch Op. 1-4, purity 95. 7% w/w 
Bayer HealthCare AG, PH-PD Toxicology International, 42096, Wuooertal 
AT01285 
M-076036-01-2 
13 Februarv 2004 to 6 Mav 2004 
OECD 473; Directive 2000/32/EC, Method B.10; US-EPA 712-C-98-223, 
OPPTS 870.5375 
yes 

Materials and Methods 

Solvent: The test substance is soluble in dimethylsulfoxide (DMSO) up to 250 mg/mL and was 
chosen as the solvent. 

Cells: Chinese hamster V79 cells were used to assess the clastogenic potential of the test 
substance. A reason for the choice of V79 cells was not specified. Metaphase chromosomes 
prepared from cells at two harvest times ( 18 and 30 h) and two treatment periods ( 4 and 18 h) 
were evaluated. Aberration frequencies were determined and compared to results of negative 
controls. The cells were obtained from Merck AG, Darmstadt. Incubation of the cells was 
always performed at 37°C in a CO2-incubator (5% CO2). Unless reported otherwise, cells were 
grown in medium containing 10% fetal calf serum. As medium, Eagle's minimal essential 
medium (MEM, Earle) with the following supplements was used: nonessential amino acids, L.,. 
glutamine (2 mM), MEM-vitamins, NaHCOs-solution (final concentration: 0.225 %), penicillin 
(50 units/mL), streptomycin (50 ug/mL), heat-inactivated fetal calf serum. The karyotype of the 
V79 cells (modal number of chromosomes: 22) was confirmed on February 16, 2004 and March 
19, 2004. A routine check for mycoplasma was performed on August 8, 2002 (when the used 
frozen permanent was prepared). There was no evidence of mycoplasma contamination. 
Therefore no check for mycoplasma contamination was needed for the actual culture. 

Test conditions: 

Metabolic activation: S9 mix was used for the simulation of mammalian metabolism. The S9 
fraction was isolated from the livers of Aroclor 1254 induced male Sprague Dawley rats. The S9 
mix contained 40% S9 fraction and was kept under refrigeration and used the same day. 

Pre-test for concentration selection and cytotoxicity: The selection of concentrations used for the 
main study was based on the results of pre-tests in which cells were exposed with and without S9 
mix for 4 h to various concentrations of the test substance. In addition, cells were exposed 
without S9 mix for 18 h to various concentrations of the test substance. 

The concentrations oftest substance examined were 0,10, 50, 125,250, 500, 1250 or 2500 
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µg/mL in a 4 h incubation/24 h harvest time study (±S9) and 0, 50, 125, 250, =>i..10, 1000, 1500 
2000 µg/mL in a 18 h incubation/18 h harvest time study (-S9). There was no effect on ' 
osmolality of the culture medium, but pH was slightly reduced at concentratiOf:ts of 
approximately 625 µg/mL and above. This was considered not to have any r~levance for the 
selection of concentrations for the main test. 

As indicators of cytotoxic effects, mitotic indices and the numbers of surviving c.ells (survival 
index) were examined. The mitotic index was determined by counting a total of 1000 cells per 
culture. The results of the solvent controls were set 100% and compared to test substance treated 
cultures. 

Main Study: On the basis of the results of the pre-test, the concentrations examined in the main 
study were 0, 500, 1000, 1500, 2000 or 2500 µg/mL in a 4 h incubation/18 h harvest time study 
(±S9), 0, 1500, 2000 and 2500 µg/mL in a 4 h incubation/30 h harvest time study (==S9) and O, 
200,400,600, 800, 1000 in an 18 h incubation/18 h harvest time study (-S9). 

At the end of the 4-h incubation period, the medium with test substance was replaced with fresh 
medium, and then cells were harvested after a total time of either 18 or 30 h. The 18 h 
incubations were harvested immediately after the end of the incubation period. In a.11 cases, 
colcemid was added to each flask two hours prior to the end of the incubation period. 

The positive controls used in the 4 h incubation studies were mitomycin C (0.1 µg/mL) in the 
absence of metabolic activation and cyclophosphamide (2.0 µg/mL) in the presence: of metabolic 
activation. In the 18 h incubation study, mitomycin C (0.03 µg/mL) without S9 activation was 
used as the positive control. 

After harvesting, the cells were washed, fixed, and put onto slides for examination. Duplicate 
cultures were tested for every concentration of test substance and for the negative and positive 
controls. From each culture, the mitotic index was determined by counting 1000 cells per culture 
and noting the number of mitotic and non-mitotic cells. At each concentration of the test 
substance, 100 metaphases from each of two parallel cultures were examined, and structural 
chromosome damage was assessed on both the chromatid and the chromosome levi~l. 

Findings 

Mitotic index without S9 mix: In comparison to the solvent control (mitotic index 1.00%), the 
mitotic indices in the 4 h treated cultures were reduced at 1500, 2000 and 2500 ug/mL. At 2500 
ug/mL the mitotic index was 34.7, 31.3 and 36.9% after harvest times of 8, 18 and 30 h 
respectively (p < 0.01 all three indices). The mitotic indices in the 18 h treated cuhures were 
reduced at 600, 800 and 1000 ug/mL. At 1000 ug/mL, the mitotic index was 65.1 and 48.5% 
after harvest times of 8 and 18 h respectively (p < 0.01 both indices). 

The cultures treated with mitomycin Cat 0.1 µg/mL (4 h treatment, 18 h harvest time) showed a 
reduction in the mitosis rate to 95.1 % and at 0.03 µg/mL (18 h treatment, 18 h harvest time) a 
reduction to 78.5% was observed. 
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Mitotic index with S9 mix: In comparison to the solvent control (mitotic index 100%), the 
mitotic indices in the 4 h treated cultures were reduced at 1500, 2000 and 2500 ug/mL. At 2500 
ug/mL the mitotic index was 60.4, 50.9 and 26.2% after harvest times of 8, 18 and 30 h 
respectively (p < 0.01 all three indices). 

The positive control cyclophosphamide at 2 ug/mL (4 h treatment, 18 h harvest time) reduced the 
mitosis rate to 70.3%. 
Survival index without S9 mix: In comparison to the solvent control (survival index 100%), the 
survival indices in the 4 h treated cultures were relevantly reduced at 2000 and 2500 ug/mL. At 
2500 ug/mL the survival index was 77.2, 77.1 and 48.5% after harvest times of 8, 18 and 30 h 
respectively. The survival indices in the 18 h treated cultures were not reduced at any 
concentration after a harvest time of 8 h. After a harvest time of 18 h, survival indices were not 
markedly reduced at 600, 800 and 1000 ug/mL. The lowest survival index of 83. 8% occurred at 
800ug/mL. 

The cultures treated with mitomycin Cat 0.1 µg/mL (4 h treatment, 18 h harvest time) showed a 
reduction in the survival index to 78.9% and at 0.03 µg/mL (18 h treatment, 18 h harvest time) a 
reduction to 78.5% was observed. 

Survival index with S9 mix: In comparison to the solvent control (survival index 100%), the 
treated cultures showed a relevant reduction at 2000 ug/mL to 63 .1 % at 18 h harvest time and at 
2000 and 2500 ug/mL to 60.9 and 48.5% respectively at 30 h harvest time. 

The positive control cyclophosphamide also reduced the survival index to 60.3%. 

The positive controls mitomycin C and cyclophosphamide induced clear clastogenic effects and 
demonstrated the sensitivity of the test system. 

Chromosome aberrations 

Without S9 mix: No biologically relevant and statistically significant increases of metaphases 
with aberrations were detected after 4 h treatment and harvest times of 18 or 30 h or after 18 h 
treatment and harvest time of 18 h. 

The treatment with positive control mitomycin C resulted in a clear and statistically significant 
increase of metaphases with aberrations and demonstrated the sensitivity of the test system. 

With S9 mix: No biologically relevant and statistically significant increases of metaphases with 
aberrations were detected after 4 h treatment and harvest times of 18 or 30 hours. Statistically 
significant findings were noted at 2500 ug/mL after 4 h treatment and harvest time of 30 h. The 
percent of metaphases with aberrations including and excluding gaps was 7 .5% compared to 
2.0% in controls. The most common aberrations were chromosome isodeletions; however, these 
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The positive control cyclophosphamide induced statistically significant and biologically 
relevant increases of metaphases with aberrations and demonstrated the sensitivity 
of the test system and the activity of the used S9 mix. 

Conclusion 

Based on the results of this study, the test substance was considered not to be clastogenic in 
Chinese hamster V79 cells in vitro. 

' 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 233 of 265 

AE 0317309/000692 
In vivo Mammalian Cytogenetics - Micronucleus Assay (2003) I Page 1 of 5 

OPPTS 870.5395 / OECD 474 

EPA Reviewer: Lisa Austin, Ph.D. Signaturd, ~ 
Registration Action Branch 1, Health Effects Division (7509P) Date l.e.(f{o</. 
EPA W AM: PV Shah, PhD Signature: f'y _ !-£. 
Registration Action Branch 1, Health Effects Division (7509P) Date: 11, ,t[(( 

T atev ion 11/01 

TRX#: 0054227 

DATA EVALUATION RECORD 

STUDY TYPE: In Vivo Mammalian Cytogenetics - Erythrocyte Micronucleus assay in mice; 
[OPPTS 870.5395 (§84-2)] OECD 474. 

PC CODE: 000692 DP BARCO DE: D335563 

TEST MATERIAL (PURITY}: Technical AE0317309 (95.7% a.i.) 

SYNONYMS: ( 5-hydroxy-1,3-dimethylpyrazol-4-yl)(2-mesyl-4 trifluoromethylphenyl) 
methanone 

CITATION: Herbold, B. (2003). AE0317309- Micronucleus Test Using Mice. Bayer 
HealthCare, PH-PDP Health Care Toxicology, Wuppertal, Germany. Report No.: AT00l 719, 
October 22, 2003. MRID 46801914. Unpublished. 

SPONSOR: Bayer HealthCare, Wuppertal, Germany. 

EXECUTIVE SUMMARY: In a bone marrow micronucleus assay (MRID 46801914), five 
Hsd/WinNMRI mice/sex/dose (5 additional mice/sex were treated with either 500 or 1000 
mg/kg/body weight to replace mice that died during treatment at the highest dose for males and 
females,. respectively) were treated twice via intraperitoneal injections at 24 hours apart with 
AE0317309 (95.7% a.i., Batch# Op.1-4) in 0.5% aqueous Cremophor at 0, 125,250 and 500 
mg/kg/body weight (males) and 0, 250, 500 and 1000 mg/kg body weight (females). Bone 
marrow cells were harvested at 24 hours (all groups) post-treatment and scored for the number of 
micronucleated polychromatic erythrocytes (MPCEs) and normochromatic erythrocytes (NCEs). 

AE03 l 7309 was tested up to 500 and 1000 mg/kg/body weight in males and females, 
respectively. No mortality occurred in males; however, 8/10 females died at 1000 mg/kg/body 
weight. Clinical signs observed at all doses during treatment included apathy, roughened fur, 
weight loss, staggering gait, spasm, twitching, stretching of the body, decreased body 
temperature, and difficulty in breathing in males; and apathy, roughened fur, weight loss, spasm, 
stretching of the body, difficulty breathing, and slitted eyes in females. Since there were no 
differences between males and females in the manifestation of clinical signs of toxicity, only 
slides from the males were analyzed. In treated mice, the proportion of immature erythrocytes to 
total erythrocytes (PCE:NCE) was decreased in a dose-related manner. There was no statistically 
significant increase in the incidence of MPCEs over the solvent control value. The solvent and 
positive control values at the 24 hour harvest time induced the expected result. There was no 
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statistically significant increase in the frequency of micronucleated immature erythrocytes 
in mouse bone marrow at any dose or harvest time. Therefore, AE0317309 was neither 
clastogenic nor aneugenic in this in vivo mouse micronucleus assay. 

This study is classified as Acceptable/Guideline and satisfies the guideline requirement for Test 
Guideline OPPTS 870.5395; OECD 474 for in vivo cytogenetic mutagenicity data. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 235 of 265 

AE 0317309/000692 

Reoort: 
Title: 
Test substance: 
Laboratory: 

Report No.: 
Document No.: 
Study Duration: 
Guidelines: 
GLP 

In vivo Mammalian Cytogenetics - Micronucleus Assay (2003) I Page 3 of 5 
OPPTS 870.5395 / OECD 474 

KHA 5.4.4/01, Herbold, B.; 2003 
AE 0317309 - Micronucleus-test using mice 
AE 0317309: Pyrosulfatole- batch Op. 1-4, purity 95.7% 
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M-110250-01-2 
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US EPA OPPTS Guideline No. 870.5395; OECD guideline no. 474 
ves 

Materials and Methods 

Solvent: The test substance was suspended in 0.5% aqueous Cremophor emulsion. The stability 
of the test substance in this vehicle was determined. 

Test animals: The animals used were young adult male and virgin female mice, strain 
Hsd/Win:NMRI, bred and supplied by Harlan Winkelmann GmbH, Borchen. The females 
initially weighed 27-32 g and the males 37-43 g and were approximately 6 to 12 weeks of age. 
Healthy mice were acclimatized to housing conditions for 5 days. Tap water and food were 
available at all times. These mice were used in a pilot study and in the main study. 

Dose selection: The selection of doses for the main study was based on the results of the pilot 
test. There were substantial differences between the sexes in mortality rates and 500 mg/kg bw 
test substance was chosen as the MTD for males and 1000 mg/kg bw was chosen as the MTD for 
females. The doses used were 0, 125, 250, and 500 mg/kg bw for males and 0, 250, 500, and 
1000 mg/kg bw for females. 

Five males and 5 females were tested at each dose, with an additional 5 replacement mice of 
each sex, tested at the top doses of 500 (males) or 1000 (females) mg/kg bw. The replacement 
mice were intended to substitute for mice that died at the highest dose for each sex. The same 
group size was administered the positive control substance cyclophosphamide. The negative 
controls received 0.5% aqueous Cremophor emulsion. In all groups the dose volume was _10 
mL/kgbw. 

Test conditions: 

Each dose was administered ip twice at 24 hours apart to mice oftest and replacement groups. 

The positive control substance cyclophosphamide was dissolved in deionized water and 
administered to a further group of 5 male and 5 female mice by a single ip injection at 20 mg/kg 
bw. The negative controls received their emulsion similarly. 

The mice were sacrificed 24 h after their second injection and bone marrow was removed from 
one femur of each animal. Slides were prepared, dried, and stained. From each animal, 2000 
polychromatic erythrocytes were counted, and the number of micronucleated polychromatic 
erythrocytes was determined. Additionally, the number of normochromatic erythrocytes per 
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2000 polychromatic erythrocytes was counted. 

Findings 

Stability of test substance in the vehicle: 

The test substance was stable in the vehicle at room temperature at concentrations ranging from 
10 to 150 mg/mL for at least 4 h, a time interval, which covers the time range from preparation 
of the formulation to last treatment 

Clinical signs: All test group males survived. In males, two ip injections of the test substance at 
125, 250, and 500 mg/kg bw produced a number of clinical signs evident at 125 mg/kg bw and 
above, of systemic exposure, including apathy, roughened fur, weight loss, staggering gait, 
spasm, twitching, stretching of the body, decreased body temperature, and difficulty in breathing. 
Eight out of the 10 females at 1000 mg/kg bw died during the test period. No females at other 
doses died. At 250, 500, and 1000 mg/kg bw, clinical signs of systemic toxicity in females 
included apathy, roughened fur, weight loss, spasm, stretching of the body, difficulty breathing, 
and slitted eyes. No signs were reported for mice in the negative control group. 

As there were no differences between males and fem~les in the toxicity oftest substance as 
manifest in the clinical signs observed, only slides from the males were read, while slides from 
the females were archived unread. The results were as follows:-

1. The polychromatic: normochromatic erythrocyte ratio was decreased in a generally dose-
related manner in males, demonstrating relevant systemic exposure to the test agent. 

2. Micronucleated erythrocytes: There was no increase in micronucleated polychromatic or 
normochromatic erythrocytes at any dose of test substance. The positive control, 
cyclophosphamide, induced a marked increase in micronucleated polychromatic erythrocytes. 

The data obtained are presented in the table below. 

Polychromatic: normochromatic erythrocyte ratio and incidence of micronucleated 
erythrocytes in male mice treated with test substance 

Group Number NumberNCE Micronucleated Micronucleated 
PCEs per 2000 PCE NCE per2000 PCE per2000 

evaluated NCE PCE 
Negative control 10,000 1457 4.7 4.6 
Cyclophosphamide, 

10,000 1241 1.2 16.6 
20mg/kgbw 
Test substance 
125 mg/kg bw 10,000 1426 5.7 4.6 
250mg/kgbw 10,000 1472 2.5 4.6 
500mg/kgbw 10,000 2147 4.7 4.8 
PCE = polychromatic erythrocytes; NCE = normochromic erythrocytes 

Conclusion 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 237 of 265 

AE 0317309/000692 
In vivo Mammalian Cytogenetics - Micronucleus Assay (2003) I Page 5 of 5 

OPPTS 870.5395 / OECD 474 

The results of this study demonstrated that the test substance was not clastogenic in the in vivo 
mouse micronucleus study. 
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I DATAEVALUATIONRECORD I 
STUDY TYPE: Acute Oral Toxicity Study in Rats (OPPTS 870.1100; OECD 401) 

PC CODE: 623001 

TEST MATERIAL <PURITY}: RPA 203328 (99.7% a.i.) 

SYNONYMS: Metabolite of pyrasulfotole 

DP BARCODE: D335563 

CITATION: Bigot D. (1995). RPA 203328: Oral limit test in the rat. Rhone-Poulenc 
Agrochimie, Sophia Antipolis Cedex, France. Laboratory Study No.: SA 95373, 
November 10, 1995. MRID 43904812. Unpublished. 

SPONSOR: Rhone-Poulenc Agrochimie, Lyon, France 

EXECUTNE SUMMARY: In an acute oral toxicity study (MRID 43904812), 5 Sprague 
Dawley [ICO:OFA SD (!OPS Caw)] rats/sex were administered 5000 mg/kg bw RP A 203328 
(99.7%; batch GH 705) by gavage. The test substance was formulated in 0.5% aqueous 
methylcellulose. Evaluation parameters included clinical signs of toxicity and mortality on the 
day of dosing and for a subsequent period of 14 days. Body weights and necropsy findings were 
recorded for all animals. 

The oral LDso for male and female rats was >5000 mg/kg bw (Category IV). 

No mortalities were observed in the study. Clinical signs included dyspnea, piloerection, soiled 
fur, mucoid feces, and increased salivation. These signs were observed in two males on day 2 of 
the study only. One female showed the same clinical signs one hour after treatment and on study 
days 2 and 3. This animal also showed decreased motor activity, hunched posture, dyspnea, and 
noisy breathing from days 11 to 13. There was no effect on body weight or body weight gain in 
either sex. No abnormalities were detected at necropsy. 

This acute oral toxicity study in the rat is Acceptable (guideline) and satisfies the guideline 
requirement for an acute oral toxicity study (OPPTS 870.1100; OECD 401) in the rat. 

COMPLIANCE: Signed and dated Data Confidentiality, GLP, and Quality Assurance 
statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 
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The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 
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RPA 203228/623001 

Report: 
Title: 
.Lab; Duration 
of study 
Report No.: 
Document No.: 
Guidelines: 

GLP/QA 

KIIA 5.8/01, Bigot D.; 1995 

Acute Oral Toxicity Study (rodents) (1995) / Page 3 of3 
OPPTS 870.1100/ OECD 401 

RPA 203328 (99.7% pure) - Oral limit test in the rat 
Rhone-Poulenc Agrochimie, Sophia Antipolis Cedex, France; 28 August 
- 29 September 1995 
SA95373 
M-170815-01-1 
EU: 92/69/EEC, Method Bl; OECD: 401, (1987); USEPA: FIFRA 81-1, 
(1984) 
yes 

Materials and Methods 

RP A 203328 (batch GH 705), suspended in 0.5% aqueous methylcellulose, was administered 
by oral gavage in a dose volume of 20 ml/kg to groups of SD rats (5/sex) at a dose of 5000 
mg/kg bw. The rats were 7 weeks old at the time of treatment and weighed from 213-222 g 
for males and 146-160 g for females. The animals were housed individually in suspended 
stainless steel wire cages, with food and water available ad libitum throughout the study 
except on the night prior to dosing. After dosing, animals were checked for clinical signs at 
approximately one hour after dosing and at least once more on the day of dosing. For the 
remainder of the 14-day observation period, clinical signs were monitored at least once a day, 
with a second check on weekdays for morbidity and mortality. Body weights were measured 
on the day before and the day of treatment, and on days 8 and 15 post dose. On day 15 of the 
study, animals were anesthetized by intraperitoneal injection of pentobarbital, sacrificed by 
exsanguination, and subjected to gross necropsy. 

Findings 

There were no mortalities observed. The clinical signs reported included dyspnea, 
piloerection, soiled fur, mucoid feces, and increased salivation. These signs were reported in 
two males on day 2 and showed recovery by day 3 of the study. One female showed the 
same clinical signs beginning one hour after treatment, and on study days 2 and 3. This 
animal also showed decreased motor activity, hunched posture, dyspnea, and noisy breathing 
from days 11 to 13. There was no effect on body weight or body weight gain in either sex. 
No abnormalities were detected at necropsy. 

Conclusions 

The acute oral toxicity ofRPA 203328 was low (acute oral LD50 > 5000 mg/kg bw) in rats. 
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EPAReviewer:RobertJ.Mitkus,PhD Signature: ~ 
Registration Action Branch 1, Health Effects Division (7509P) Date: ---.,.---,,-..-=-,,,.....,..... __ _ 

EPA WAM: PV Shah, PhD Signature: ~ ~ 
Registration Action Branch 1, Health Effects Division (7509P) Date: 3-
TXR#: 0054227 

II DATAEVALUATIONRECORD I 
STUDY TYPE: Preliminary 28-day toxicity study in rat [dietary]; Non-guideline 

PC CODE: 623001 

TEST MATERIAL (PURITY}: RPA 203328 (99.7% w/w a.i.) 

SYNONYMS: Metabolite of pyrasulfotole 

DP BARCODE: D335563 

CITATION: Dange, M. (1995). RPA 203328 (A metabolite ofRPA 201772): 28-day 
toxicity study in the rat by dietary administration. Rhone-Poulenc Agrochimie, 
Sophia Antipolis Cedex, France. Laboratory Study No.: SA 94097, April 27, 
1995. MR.ID 43904813. Unpublished. 

SPONSOR: Rhone-Poulenc Agrochimie, Lyon Cedex, France 

EXECUTIVE SUMMARY: In a 28-day oral toxicity study (MR.ID 43904813), RP A 
203328 (99.7% w/w a.i., batch DA 938) was administered to 10 Sprague Dawley 
rats/sex/dose in the diet at dose levels of 0, 150, 500, 5000, or 15000 ppm (equal to 0/0, 
11.1/12.7, 37.6/42.7, 377/421, and 1118/1269 mg/kg bw/day in males/females). 

There were no compound-related effects on mortality, clinical signs, body weight, food 
consumption, hematology, clinical chemistry, ophthalmology, organ weights, or gross and 
histological pathology. Mean urinary pH was reduced in males at 15000 ppm (6.5, P<0.01 
vs. 7.28 in controls). In the absence of corroborating evidence of toxicity in any other 
parameter, the finding was not considered toxicologically significant. 

The LOAEL was not observed. The NOAEL is 15000 ppm (1118/1269 mg/kg/day 
[M/F]). 

This 28-day oral toxicity study in the rat is Acceptable (non-guideline) as a range-finding 
study and does not satisfy the guideline requirement for a 90-day oral toxicity study (OPPTS 
870.3100; OECD 408) in rodents. 

COMPLIANCE: Signed and dated GLP, Data Confidentiality, and Quality Assurance 
statements were provided. 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 
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The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document bas undergone critical scientific analysis and been 
modified as appropriate. 
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Report: 
Title: 

Lab; Duration of 
study 
Report No.: 
Document No.: 
Guidelines: 
GLP/QA 

Subchronic (28-day) Oral Toxicity Study (rodents) (1995) I Page 3 of 4 

KIIA 5.8/02, Dange M.; 1995 
RP A 203328 (99. 7% pure) - 28-day toxicity study in the rat by dietary 
administration RP A203328 ( a metabolite of RP A201772) 

Rhone-Poulenc Agrochimie, Sophia Antipolis Cedex, France; 31 May to 26 
September 1994 
SA94097 
M-170705-01-2 
OECD: 407, (1981) 
yes 

Materials and Methods 

RP A 203328 (batch DA 938) was administered via diet to groups SD rats (10/sex/dose) rats 
at 0, 150, 500, 5000, and 15000 ppm. These concentrations provided doses of 0, 11.1, 3 7 .6, 
377, and 1118 mg/kg bw/day in males and 0, 12.7, 42.7, 421, and 1269 mg/kg bw/day in 
females. The rats were housed individually in suspended stainless steel wire cages, and food 
and water were available ad libitum. The rats were approximately 7 weeks old at the start of 
the study, with body weights of 240 to 313 g for males and 17 5-218 g for females. Clinical 
signs, moribundity, and mortality were checked twice daily on weekdays and once daily on 
weekends and holidays. Body weight and food consumption were measured weekly 
throughout the treatment period. Ophthalmoscopic examinations were conducted during the 
acclimatization period on all animals, and on rats in the control and 15000 ppm groups during 
weeks 2 and 4. In the last week of the study, animals were fasted overnight on one night 
prior to blood collection the following morning for haematology (red blood cell count, 
hemoglobin, hematocrit, mean corpuscular volume, mean corpuscular hemoglobin, mean 
corpuscular hemoglobin concentration, white blood cell count, platelet count, differential 
leukocyte count evaluation, reticulocytes and prothrombin time) and clinical chemistry (total 
bilirubin, glucose, urea, total protein, albumin, total cholesterol, triglycerides and inorganic 
phosphate, chloride, sodium, potassium, calcium, creatinine, AST, ALT and AP) 
examinations by puncture of the retro-orbital venous plexus. Urine was collected overnight a 
few days later from fasted animals for analysis. The rats were sacrificed by intraperitoneal 
injection of pentobarbital followed by exsanguination under anesthesia, and were subjected to 
gross necropsy. Selected organs were weighed (adrenals, brain, liver, kidneys, epididymis, 
heart, pituitary, prostate, spleen, testes, thyroid, and ovaries) and samples of organs and 
tissues were preserved for histopathological examination (liver, spleen, kidney, urinary 
bladder, prostate, testis, epididymis, seminal vesicle, uterus, vagina, ovary, brain, spinal cord, 
heart, aorta, trachea, esophagus, lung, thymus, mesenteric lymph node, submaxillary gland, 
submaxillary lymph node, pancreas, tongue, skin, mammary gland, stomach, duodenum, 
jejunum, ileum, cecum, colon, rectum, anus, pituitary gland, adrenal, thyroid, parathyroid, 
skeletal muscle, sciatic nerve, eye and optic nerve, harderian gland, bone-sternum and bone 
marrow-sternum). 

Findings 

There were no mortalities or any clinical signs during the study. There was no effect of RP A 
203328 on food consumption and bodyweight. Rats in the 15000-ppm treatment group 
showed no ophthalmoscopic abnormalities compared to control rats at any time during the 
study. There were no treatment-related effects on any hematological and clinical chemistry 
parameters tested. 
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Mean urinary pH was reduced in males at 15000 ppm (6.5, P<0.01 vs. 7.28 in controls). In 
the absence of corroborating evidence of toxicity in any other parameter, the finding was not 
considered toxicologically significant. 

There were no effects on organ weights in any treatment group or any abnormalities detected 
at necropsy. No histopathological findings that could be attributed to treatment were 
observed. 

Conclusions 

The NOAEL (NOEL) in this study was 15000 ppm (1118 mg/kg bw/day for males, 1269 
mg/kg bw/day for females), the highest dose tested. 
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OPPTS 870.3100/ DACO 4.3.1/ OECD 408 

EPAReviewer:RobertJ.Mitkus,PhD Signature: ~ 
Registration Action Branch 1, Health Effects Division (7509P~ Date:6 ~ 
EPA W AM: PV Shah, PhD Signature: __ ~ 
Registration Action Branch 1, Health Effects Division (7509P) Date: 'C'ltjt;JJ( 

TXR#: 0054227 

DATA EVALUATION RECORD 

STUDY TYPE: 90-Day Oral Toxicity [feeding]-[rat]; OPPTS 870.3100 [§82-la] 
(rodent); OECD 408. 

PC CODE: 623001 DP BARCODE: D335563 

TEST MATERIAL {PURITY}: RPA 203328 (99% w/w a.i.) 

SYNONYMS: Metabolite of pyrasulfotole; metabolite of isoxaflutole 

CITATION: Bigot, D. (1998). RPA 203328: 90-day toxicity study in the rat by dietary 
administration. Rhone-Poulenc Agrochimie, Sophia Antipolis Cedex, 
France. Laboratory Study No.: SA 98129, September 23, 1998. MRID 
45655903. Unpublished. 

SPONSOR: Rhone-Poulenc Agrochemical Company, North Carolina, USA 

EXECUTIVE SUMMARY: 

In a 90-day oral toxicity study (MRID 45655903), RP A 203328 (99% a.i, batch# 
NMl874) was administered to 10 Sprague Dawley rats/sex/dose in the diet at dose levels 
of 0, 1200, 4800, or 12000 ppm (equivalent to 0, 73.2/93.1, 306/371, or 769/952 mg/kg 
bw/day in males/females, respectively). 

There were no compound-related effects on mortality, clinical signs (including reflexes), 
ophthalmology, body weight, food consumption, hematology, clinical chemistry, 
urinalysis, organ weights, or gross and histologic pathology. Urinary pH was slightly 
reduced (P<0.01) at the mid and high doses (5.45 vs. 6.11 in controls); however, the 
findings were not considered toxicologically significant in the absence of corroborating 
evidence of toxicity in any other measure. The LOAEL was not observed. The 
NOAEL is 12000 ppm (769/952 mg/kg/day in males/females). 

This 90-day oral toxicity study in the rat is Acceptable (guideline) and satisfies the 
guideline requirement for a 90-day oral toxicity study (OPPTS 870.3100; OECD 408) in 
rodents. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 
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This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary 
Medicines Authority. However, this document has undergone critical scientific 
analysis and been modified as appropriate. 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 247 of 265 

RPA 203328/623001 

Report: 
Title: 

Lab; Duration of 
study 
Report No.: 
Document No.: 
Guidelines: 

GLP/QA 

Subchronic (90-day) Oral Toxicity Study (rodents) (1998) / Page 3 of 4 
OPPTS 870.3100/ DACO 4.3.1/ OECD 408 

KHA 5.8/03, Bigot D.; 1998 
RP A 203328 (99% pure): 90-Day Toxicity Study in the Rat by Dietary 
Administration 
Rhone-Poulenc Agrochimie, Sophia Antipolis Cedex, France; 20 March - 24 
August 1998 
SA98129 
M-240662-01-1 . 
EU: Annex V Method B26; MAFF: NohSan N 4200; OECD: 408; USEPA: 
FIFRA 82-1 
yes 

Materials and Methods 

RP A 203328 (batch NMl874) in the diet was given to SD rats (10/sex/dose) at 0, 1200, 
4800, and 12000 ppm for 90 days. These concentrations provided doses of 0, 73.2, 306, 
and 769 mg/kg bw/day for males and 0, 93.1, 371, and 952 mg/kg bw/day for females. 
Stability, concentration and homogeneity of RP A 203328 in the diet were analysed and 
proved to be satisfactory (100-108% of nominal concentration). The rats were 7 weeks 
old at the start of treatment, and body weights ranged from 219 to 249 g in males and 
from 159 to 189 g in females. Animals were housed individually in suspended stainless 
steel wire cages, with food and water available ad libitum except on the night prior to 
blood and urine collections. Clinical signs, moribundity, and mortality were checked 
twice daily on weekdays and once daily on weekends and holidays. Prior to the start of 
the study and in week 12, the grasping, righting, corneal, pupillary, auditory startle, and 
head shaking reflexes were tested for each animal. Body weight and food consumption 
were measured on a weekly basis. Ophthalmoscopic examinations were conducted on all 
animals prior to the start of the study and on the control and high-dose animals in week 
12. Also in week 12, blood was collected for hematology (red blood cell count, 
hemoglobin, hematocrit, mean corpuscular volume, mean corpuscular hemoglobin, mean 
corpuscular hemoglobin concentration, white blood cell count, platelet count, differential 
leukocyte count evaluation, reticulocytes and prothrombin time) and clinical chemistry 
(total bilirubin, glucose, urea, total protein, albumin, total cholesterol, triglycerides and 
inorganic phosphate, chloride, sodium, potassium, calcium, creatinine, AST, ALT and 
AP) by puncture of the retro-orbital venous plexus. Urine was collected overnight on the 
night prior to sacrifice. Animals were then anesthetized by intraperitoneal injection of 50 
or 60 mg/kg bw pentobarbital and sacrificed by exsanguination. Gross examination was 
conducted, selected organs were weighed (adrenals, brain, liver, kidneys, epididymis, 
heart, pituitary, prostate, spleen, testes, thyroid, and ovaries), and samples of organs and 
tissues were preserved for microscopic examination ( eye and optic nercve, liver, spleen, 
kidney, urinary bladder, prostate, testis, epididymis, seminal vesicle, uterus, vagina, 
ovary, brain, spinal cord, heart, aorta, trachea, esophagus, larynth, lung, thymus, 
mesenteric lymph node, submaxillary gland, submaxillary lymph node, pancreas, tongue, 
skin, mammary gland, stomach, duodenum, jejunum, ileum, cecum, colon, rectum, anus, 
urinary bladder, pituitary gland, adrenal, thyroid, parathyroid, skeletal muscle, sciatic 
nerve, eye and optic nerve, harderian gland, bone-sternum and bone marrow-sternum). 
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Findings 

There were no mortalities or any clinical signs during the study. There was no effect of 
RP A 203328 on food consumption and bodyweight. Rats in the 12000-ppm treatment 
group showed no ophthalmoscopic abnormalities compared to control rats at any time 
during the study. There were no treatment-related effects on any hematological and 
clinical chemistry parameters tested. Urinary pH was slightly reduced (P<0.01) at the 
mid and high doses (5.45 vs. 6.11 in controls). 

Pathology 

There were no treatment-related effects on organ weights at any dose in either males or 
females. A few macroscopic findings were noted at necropsy in some treated groups 
without a dose-related pattern, namely dark or yellowish color of the liver, dark kidneys, 
and marked lobular liver pattern (see Table below). However, there was no 
histopathological correlate to any of these findings and therefore they were not 
considered to be treatment-related. There were no histopathological abnormalities that 
could be attributed to treatment. 

Pathology f"mdings at necropsy 

Parameter Male <nnm) Female <nnm) 
0 1200 4800 12000 0 1200 4800 12000 

Organ weight 
Bodyweight (g) 445 448 427 425 250 257 248 256 
Liver 
Absolute (g) 10.6 10.7 9.8 10.1 6.1 6.1 6.0 6.0 
Relative(%) 2.4 2.4 2.3 2.4 2.4 2.4 2.3 2.4 
Kidney 
Absolute (g) 2.7 2.7 2.6 2.7 1.6 1.5 1.6 1.6 
Relative (%) 0.6 0.6 0.6 0.6 0.67 0.67 0.63 0.63 
Macroscopic findings 
Liver 
dark 0 2 2 2 0 0 0 
yellowish 0 0 0 0 0 0 1 
marked lobular 0 2 1 2 0 0 0 
pattern 
Kidneys 
dark 0 0 0 0 0 0 1 

Conclusions 

Because there were no toxicologically significant effects on any of the parameters tested, 
the NOAEL (NOEL) for this study was 12000 ppm (769 mg/kg bw/day for males and 
952 mg/kg bw/day for females), the highest dose tested. 

0 
1 
1 

1 
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EPA Reviewer: Robert J. Mitkus, PhD Signature: ......l.i.A~~w~~~v 
Registration Action Branch 1, Health Effects Division (7509P) Date: -~>L-f-~~-=------l'i

EPA W AM: PV Shah, PhD Signature: ---+.:....+.-....:;.:-=-

Registration Action Branch 1, Health Effects Division (7509P) Date:---""+--=-+-""._..__ 

TXR#: 0054227 

DATA EVALUATION RECORD 

STUDY TYPE: In vitro Bacterial Gene Mutation (Salmonella typhi:rp.urium)/mammalian 
activation gene mutation assay; OPPTS 870.5100 [§84-2]; OECD 471 
(formerly OECD 471 & 472). 

PC CODE: 623001 

TEST MATERIAL (PURITY): RPA 203328 (99.7% w/w a.i.) 

SYNONYMS: Metabolite of pyrasulfotole; metabolite of isoxaflutole 

DP BARCODE: D335563 

CITATION: Percy, A. (1994). RPA 203328: Salmonella typhimurium reverse mutation assay 
(Ames test). Rhone-Poulenc Secteur Agro, Sophia Antipolis Cedex, France. 
Laboratory Study No.: SA 94057, October 13, 1994. MRID 43904814. 
Unpublished. 

SPONSOR: Rhone-Poulenc Secteur Agro, Lyon Cedex, France 

EXECUTIVE SUMMARY: 

In a reverse gene mutation assay in bacteria (MRID 43904814), the TA 98, TAl00, TA 1535, 
and TA 1537 strains of S. typhimurium were exposed to RPA 203328 (99.7% a.i, batch DA938) 
in DMSO at concentrations of 100, 250, 500, 1000, 2500, or 5000 µg/plate in the presence and 
absence of mammalian metabolic activation (S9 derived from Aroclor 1254-induced male rat 
livers) in the plate incorporation procedure. 

RP A 203328 was tested up to cytotoxic concentrations (~2500 µg/plate). The positive controls 
induced the appropriate responses in the corresponding strains. There was no evidence of 
induced mutant colonies over background either with or without metabolic activation. 

This study is classified as Acceptable (non-guideline) and does not satisfy the guideline 
requirement for Test Guideline OPPTS 870.5100; OECD 471 for in vitro mutagenicity (bacterial 
reverse gene mutation) data, since only four strains of bacteria were tested. The study may be 
reclassified upon receipt of reverse gene mutation data for RP A 203328 using S. typhimurium 
TA102 or E.coli WP2. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 250 of 265 

RPA 203328/623001 
In vitro Bacterial Gene Mutation Assay (1994) I Page 2 of3 

OPPTS 870.5100/ OECD 471/ DACO 4.5.4 

This Executive Summary was prepared for United States Environmental Protection 
Agency, Office of Pesticides Programs, Health Effects Division use. 

The following text was generated by the Australian Pesticides and Veterinary Medicines 
Authority. However, this document has undergone critical scientific analysis and been 
modified as appropriate. 
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OPPTS 870.5100/ OECD 471/ DACO 4.5.4 

RPA 203328 (99.7% pure) - Reverse mutation assay (Ames test) 
Salmonella typhimurium 
Rhone-Poulenc Agrochimie, Sophia Antipolis Cedex, France; 06 May - 06 
June 1994 
SA94057 
M-170668-01-2 
OECD: 471, (1983); USEPA: FIFRA 84-2, (1984) 
yes 

Materials and Methods 

RP A 203328 (batch DA938, purity 99.7%) was tested in a standard Salmonella typhimurium 
microsomally-mediated mutagenicity study. The test substance was dissolved in dimethyl 
sulfoxide (DMSO). In a preliminary cytotoxicity study, RP A 203328 was tested at concentrations 
of 1 through 5000 µg/plate with TAlO0 in the presence and the absence of S9 metabolic 
activation. Based on the results of that study, concentrations of RP A 203328 in the two 
independent definitive mutagenicity studies were between 100 and 5000 µg/plate in the presence 
or absence of S9 metabolic activation. The positive controls used were sodium azide (SA, strains 
TAlO0 and TA1535 without S~), 2-nitrofluorene (2-FN, strain TA98 without S9), 9-
aminoacridine (9-AA, strain TA1537 without S9), and 2-aminoanthracene (2-AA, all strains with 
S9). The strains were tested during each assay for their genetic characteristics. The S9 fraction 
used was obtained from livers of Fischer 344 male rats induced with Aroclor 1254. 

Findings 

RP A 203328 was found to be cytotoxic at 5000 µg/plate, based on thinning of the background 
lawn at that concentration, with some cytotoxicity also seen at 2500 µg/plate. Thete were no 
relevant increases in the number of revertant colonies with any strain either in the presence or the 
absence of S9 metabolic activation. The positive controls gave expected results. 

Conclusions 

RP A 203328 was negative for mutagenicity in this test. 

Comments: The OECD Guidelines states that at least 5 strains of bacteria including E Coli WP2 
should be in the test. This study used only 4 strains of bacteria and therefore, the validity of the 
findings is reduced. 
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DATA EVALUATION RECORD 

RPA203328 
OPPTS 870.3700 [§83-3] 

STUDY TYPE: DEVELOPMENTAL TOXICOLOGY STUDY 
MRID 45655906 

Primary Reviewer: 
Jennifer L. Rayner, Ph.D. 

Secondary Reviewers: 

Prepared for 

Health Effects Division 
Office of Pesticide Programs 

U.S. Environmental Protection Agency 
One Potomac Yard 

2777 S. Crystal.Drive 
Arlington, VA 22202 

Prepared by 

Toxicology and Hazard Assessment Group 
Life Sciences Division 

Oak Ridge National Laboratory 
Oak Ridge, TN 3 7831 

Task Order No. 2008-200 

Signature: 
Date: 

Carol S. Wood, Ph.D., D.A.B.T. 

Robert H. Ross, M.S., Group Leader 

Quality Assurance: 
Lee Ann Wilson, M.A. 

Disclaimer 

Signature: 
Date: 

Signature: 
Date: 

This review may have been altered subsequent to the contractor's signatures above. 

Oak Ridge National Laboratory managed and operated by UT-Battelle, LLC., for the U.S. Department of 
Energy under Contract No. DE-AC05-00OR22725. 
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RPA203328 
OPPTS 870.3700 [ • 83-3] 

STUDY TYPE: DEVELOPMENTAL TOXICOLOGY STUDY 
MRID 45655906 

Primary Reviewer: 
Jennifer L. Rayner, Ph.D. 

Secondary Reviewers: 

Prepared for 

Health Effects Division 
Office of Pesticide Programs 

U.S. Environmental Protection Agency 
One Potomac Yard 

2777 S. Crystal Drive 
Arlington, VA 22202 

Prepared by 

Toxicology and Hazard Assessment Group 
Life Sciences Division 

Oak Ridge National Laboratory 
Oak Ridge, TN 37831 

Task Order No. 2008-200 

Signature: __________ _ 

Date: 

Carol S. Wood, Ph.D., D.A.B.T. Signature: __________ _ 

Robert H. Ross, M.S., Group Leader 

Quality Assurance: 
Lee Ann Wilson, M.A. 

Disclaimer 

Date: 

Signature: __________ _ 

Date: 
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DATA EVALUATION RECORD 

STUDY TYPE: Prenatal Developmental Toxicity Study - Rat; 
OPPTS 870.3700 [§83-3]; OECD 414. 

PC CODE: 623001 DP BARCODE: D335563 

TEST MATERIAL (PURITY}: RPA 203328 (99% purity a.i.; Batch No. NMI874; white 
powder with small aggregates) 

SYNONYMS: 2-methanesulphonyl-4-trifluoromethylbenzoic acid; metabolite ofpyrasulfotole 
and isoxaflutole 

CITATION: Repetto-Larsay, M. (1999) RP A 203328 Developmental Toxicology Study in the 
Rat by Gavage. Unpublished report by: Rhone-Poulenc Agro, Centre de 
Recherche, 355, rue DostoYevski, BP 153, F-06903 Sophia Antipolis Cedex. 
Laboratory Report No. SA 98427, June 24, 1999. MRID 45655906. 

SPONSOR: Aventis Crop Science (formally Rhone-Poulenc Ag Company), Research Triangle 
Park, NC 27709 

EXECUTIVE SUMMARY: 

In a developmental toxicity study (MRID 45655906) RP A 203328 (99% purity a.i.; Batch No. 
NMI874) was administered to 25 Sprague-Dawley rats/dose by gavage at dose levels of 0, 75, 
250, or 750 mg/kg bw/day from days 6 through 20 of gestation. Maternal body weight and food 
consumption were recorded for all females throughout the gestational period. Clinical 
observations were recorded daily. At sacrifice on gestation day 21, the gravid uterine weight was 
recorded and the dams evaluated for number of corpora lutea and number and status of 
implantations. Live fetuses were removed from the uteri, counted, weighed, sexed, and 
examined externally. Half of each litter was fixed in Bouin's fixative and dissected for internal 
examination. The remaining half was eviscerated, fixed in alcohol, and stained with alizarin red 
S for skeletal examination. 

Maternal toxicity was evident in the study. An increased incidence of salivation was observed at 
250 (6/25) and 750 mg/kg/day (18/25). This finding was associated with red nasal discharge 
shortly after treatment in 3 animals at 750 mg/kg. Both salivation and nasal discharge were 
resolved within approximately one hour after treatment. Piloerection was also observed around 
the time of treatment in 2/25 and 3/25 dams at 250 and 750 mg/kg/day, respectively. Piloerection 
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was associated with reduced motor activity in 1 animal at 750 mg/kg. No abnormal clinical signs 
were observed during the study period in the low dose (75 mg/kg/day) group. Corrected body 
weight change was significantly reduced by 31 % and 37% in dams of the 250 and 750 mg/kg/day 
groups, respectively. These decreases were supported by significant decreases (>25%) in 
maternal body weight gain during treatment at the same doses. Administration of the test 
substance also significantly reduced food consumption during the treatment period in the same 
groups noted above. The maternal LOAEL is 250 mg/kg bw/day, based on clinical signs 
(salivation and piloerection around the time of treatment), decreased body weight change, 
decreased corrected body weight change, and decreased food consumption. The maternal 
NOAEL is 75 mg/kg bw/day. 

External, internal, and skeletal examination of the fetuses did not reveal any findings which were 
treatment-related. The developmental LOAEL was not observed. The developmental 
NOAEL is 750 mg/kg bw/day. 

The developmental toxicity study in the rat is classified acceptable (guideline) and satisfies the 
guideline requirement for a developmental toxicity study (OPPTS 870.3700; OECD 414) in rats. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Statement ofNo Data 
Confidentiality Claims statements were provided. 
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I. MATERIALS AND METHODS: 

A. MATERIALS: 

1. Test material: 
Description: 
Lot/batch #: 
Purity: 
Compound stability: 
CAS #of TGAI: 
Structure: 

RPA203328 
White powder with small aggregates 
NMI874 
99%a.i. 
Determined in study SA 98333 
142994-06-7 

2. Vehicle and/or positive control: 0.5% Methylcellulose 400 

3. Test animals: 
Species: 
Strain: 
Age/weight at study initiation: 
Source: 
Housing: 
Diet: 

Water: 

Environmental conditions: 

Acclimation period: 

Rat 
Sprague-Dawley Crl: CD (SD) BR 
Age not reported; 237-306 g at mating 
Charles River Laboratories, St Aubin Jes Elbeuf, France 
Animals were individually housed in suspended, stainless steel wire mesh cages. 

Certified Rodent pellet diet AO4C (Usine, d' Alimentation Rationnelle, 
Villermoisson-sur-Orge, France) was available ad libitum. 
Water from the municipal supply was provided ad libitum with an automatic 
watering system. Filters servicing the watering system were changed regularly and 
sterilization of the system was periodically performed. Routine analysis of feed and 
water indicated that there was no contamination which could have been expected to 
have compromised the study. 

Temperature: 20-24°C 
Humidity: 40-70% 
Air changes: 10 /hr 
Photoperiod: 12 hrs dark/ 12 hrs light 

14 days 

B. PROCEDURES AND STUDY DESIGN 

1. In life dates: Start: October 20, 1998; End: November 12, 1999 

2. Mating: Females were mated on a one-to-one basis with stock males of the same strain and 
same supplier. Each morning following pairing, rats showing spermatozoa in a vaginal smear 
or sperm plug in situ were considered pregnant. The day on which evidence of mating was 
found was designated as gestation day 0 (GD0). 
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3. Animal assignment: Animals were assigned to control and treated groups at the end of each 
week of mating using a body weight dependent procedure (no further details given). Animals 
were assigned to dose groups as indicated in Table 1. 

TABLE 1: Animal Assignment 

Dose (m21k2 bw/dav) I 0 I 75 I 250 I 750 
Number of Females I 25 I 25 I 25 I 25 

4. Dose selection rationale: The range of doses was selected in agreement with the sponsor 
representative and was based on the results obtained in a previous range finding study in the 
rat (SA 98333). In the range-finding study, doses were 0, 50, 100, 300, 600, and 1000 mg/kg. 
Maternal body weight and body weight gain were decreased at 1000 mg/kg/day compared to 
controls. In addition, corrected body weight changes were significantly decreased at 600 and 
1000 mg/kg/day. In the present study, the high dose of 750 mg/kg/day was based on maternal 
toxicity at 1000 mg/kg/day in the range-finding study. Other doses were chosen to give a 
graded response. 

5. Dosage preparation and analysis: Test material-vehicle mixture was prepared periodically 
by mixing appropriate amounts oftest substance with 0.5% methylcellulose 400 with storage 
at 5°C (± 3°C) temperature. Homogeneity of the suspensions was checked during the first 
formulation for the lowest and highest concentrations. Stability of the test substance in 
suspension in the vehicle was determined in the range-finding study (SA 98333). All 
concentrations were checked for each new formulation. 

Results: 
Homogeneity analysis: Homogeneity was checked on the formulations at 7.5, 25, and 75 g/L. 
The sampling was done at three levels, the surface, middle, and bottom. All three samples 
measured 7.4 g/L for the 7.5 g/L sample (99% of nominal concentration). For the 25 g/L 
samples, the measurements were 25.7 g/L for surface, 26.0 for the middle, and 25.8 g/L at the 
bottom. These were 103, 104, and 103% of nominal concentration respectively. The 
measurements for the surface, middle, and bottom of the 75 g/L samples were 76.7 g/L (102% of 
nominal concentration), 77.1 g/L (103% of nominal concentration), and 77.6 g/L (103% of 
nominal concentration) respectively. The results were within the target range (90 to 110% of 
nominal concentration for concentration ranging from 5 to 250 g/L). 

Stability analysis: The stability of preparations was checked in the range-finding study (SA 
98333). Preparations were stored at 5°C ± 3°C with daily four-hour periods at ambient 
temperature (~20°C) under magnetic stirring to reproduce the conditions of utilization. Two 
samples from these preparations (1.0 and 100 g/L) were taken after 0, 7, 14, and 21 days. The 
measured concentration was 1.0 g/L at all time points (100% of nominal concentration) for the 
1.0 g/L sample. The measured concentration for the 100 g/Lsample was 105 g/L, (Day 0, 105% 
of nominal concentration), 102 g/L (Day 7, 102% of nominal concentration), 105 g/L (Day 14, 
105% of nominal concentration), and 102 g/L (Day 21, 102% of nominal concentration). The 
results were within target ranges. 
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Concentration analysis: Mean values obtained from the homogeneity checks were used as 
measured concentrations. The values ranged from 7.4-7.4 g/L for the 7.5 g/L sample, 24.3-25.83 
g/L for the 25 g/L sample, and 72.8-77 .13 g/L for the 75 g/L sample. The results were within the 
target range. 

The analytical data indicated that the mixing procedure was adequate and that the variance 
between nominal and actual dosage to the study animals was acceptable. 

6. Dosage administration: All doses were administered once daily by gavage, on gestation 
days 6 through 20, in a volume of 10 mL/kg of body weight/day. Dosing was based on the 
body weight of the most recent body weight determination. 

C. OBSERVATIONS: 

1. Maternal observations and evaluations: The animals were checked for mortality or clinical 
signs daily. Body weight was recorded on gestation days 0, 3, 6, 8, 10, 12, 14, 16, 18, and 21 
and food consumption was recorded during the periods GD 1-3, 3-6, 6-8, 8-10, 10-12, 12-14, 
14-16, 16-18, and 18-21. Dams were sacrificed on day 21 of gestation. Examinations at 
sacrifice consisted of macroscopic examination of the visceral organs, weighing and 
examination of the reproductive tract including number of corpora lutea, implantation sites, 
resorption sites, live and dead fetuses, and the sex and weight of live fetuses. 

2. Fetal evaluations: The fetuses were examined as follows. Half of each litter was immersed 
in Bouin's fluid for subsequent internal examination following free-hand sectioning. The 
remaining half was eviscerated and placed in absolute ethanol before staining. A 
modification of Staples and Schnell staining technique (alizarin red) was used and subsequent 
skeletal examination was performed. Structural deviations were defined as malformations, 
anomalies, or variations. Malformations were described as major abnormalities that are rare 
and/or probably lethal. Anomalies were described as minor differences from normal that are 
detected relatively frequently and not obviously detrimental. Variations were described as 
structural changes occurring frequently in the control population. 

D. DATAANALYSIS: 

1. Statistical analyses: Statistical analyses were performed using SAS programs. Results of 
maternal body weight changes and corrected body weight change, food consumption, and 
mean litter weights were compared between the treated groups and the control group by use 
of Bartlett's test for homogeneity, analysis of variance (ANOVA) when Bartlett's test 
indicated homogeneous variances, and Dunnett's test if ANOVA was significant. When 
Bartlett's test indicated heterogeneous variances, the Kruskal-Wallis non parametric one-way 
ANOV A was performed, followed by the Mann-Whitney test when the Kruskal-Wallis test 
was significant. Data from non-pregnant, dead or killed "in extremis" animals were not 
included in group mean calculations of all maternal parameters. 

Litter data were analyzed statistically using the Kruskal-Wallis test, followed by the Mann
Whitney test when the Kruskal-Wallis test was significant. 
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The significance levels for each statistical comparison were 0.05 and 0.01. 

2. Indices: The following indices were calculated from records of animals in the study: 

Body weight (BW) change and food consumption (FC) for interval periods were calculated as follows: 
BW (Day 6 to Day 8) = BW D8 - BW D6 
FC (Day 6 to Day 8) = (FC D6 + FC D7)/2 

Corrected body weight change (CBWC) was calculated as follows: 
CBWC = (BW D21 - BW DO) - gravid uterine weight 

Pre-implantation loss(%)= ((number of corpora lutea - number ofimplantations)/number of corpora lutea) x 
100 

Post-implantation loss(%)= ((number of implantations - number of viable fetuses)/ number of implantations) x 
100 

Male sex ratio = number of male fetuses/total number of fetuses 

Percentage oflive fetuses= (number oflive fetuses/ (number of live fetuses+ number of dead fetuses)) x 100 

3. Historical control data: Historical control data were not provided to allow comparison with 
concurrent controls. 

II. RESULTS: 

A. MATERNAL TOXICITY: 

1. Mortality and clinical observations: There was no treatment-related mortality in the study. 
At 250 and 750 mg/kg/day, 6 (24%) and 18 (72%) females respectively, had at least one 
occurrence of transient salivation during the entire treatment period. At 750 mg/kg/day, the 
salivation was associated with red nasal discharge a few minutes following administration in 
some animals. The observations disappeared approximately one hour after treatment. 
Piloerection was also observed on the day of treatment in 2/25 and 3/25 dams at 250 and 750 
mg/kg bw/day, respectively. Piloerection was associated with reduced motor activity in 1 
animal at 750 mg/kg. 

2. Body weight: Body weight data are summarized in Table 2. Absolute maternal body weight 
during the pre-dosing period was similar among all the groups. Body weight parameters at 
75 mg/kg/day were comparable to control body weight parameters. During OD10-14 and 
OD8-10 in the 250 and 750 mg/kg/day groups respectively, mean maternal body weight 
change was statistically significantly reduced (>25%) compared to control body weight 
during these same time periods. There was a trend of decreasing body weight due to 
decreased body weight gain and food consumption in the mid and high dose dams. From 
treatment day 14 until day 21, dams in the 250 and 750 mg/kg/day groups had a mean body 
weight that was consistently 5% and 7% respectively, less than control body weight. At 250 
and 750 mg/kg/day, corrected body weight changes were statistically significantly reduced by 
31 % and 3 7% of control weight respectively, indicating maternal systemic toxicity. 
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TABLE 2 Mean (:!:SD) maternal body weight (g), body weight change (g), and food consumption (g/d) a 

Interval 
Control (24) 

Pretreatment: 270.5 ± 14.66 
Day0 

Pretreatment: 291.1 ± 14.79 
Day 3 

Treatment: 306.8 ± 16.43 
Day 6 

Treatment: 325.3± 17.78 
Dav 10 

Treatment: 346.8 ± 20.91 
Dav 14 

Treatment: 390.7 ± 24.88 
Dav 18 

Posttreatment: 445.8 ± 30.28 
Dav21 

Weight Change: 20.6±5.34 
Days 0-3 

Weight Change: 8.0±4.34 
Days 6-8 

Weight Change: 10.4 ± 2.93 
Days8-10 

Weight Change: 21.5±5.13 
Davs 10-14 

Weight Change: 43.9 ± 8.31 
Days 14-18 

Weight Change: 55.1±9.18 
Davs 18-21 

Corrected Bodv Weieht Chanee 68.2 ± 17.02 
Food Consumption: 27.7 ± 3.18 

Days 1-3 
Food Consumption: 29.5±4.11 

Days 6-8 
Food Consumption: 29.5 ± 3.40 

Davs8-10 
Food Consumption: 29.4 ± 3.61 

Days 16-18 
Food Consumption: 28.9±4.05 

Days 18-21 

a Data obtained from pages 33-40 in the study report. 
* Statistically different (p <0.05) from the control. 
** Statistically different (p <0.01) from the control. 

Dose in m2.llm bw/day (# of Dams) 
75 (25) 250 (25) 750 (25) 

270.1 ± 14.38 267.2 ± 13.85 266.6 ± 13.90 

291.0 ± 17.45 286.5 ± 13.88 287.0 ± 15.10 

305.7 ± 19.31 300.4 ± 14.21 301.0± 14.62 

321.5 ± 21.70 313.4 ± 16.81 309.2± 17.87 

342.0 ± 24.59 329.4 ± 18.86 325.2 ± 24.36 

385.1 ± 31.46 372.0 ± 19.28 367.3 ± 28.20 

439.9 ± 38.89 423.7 ± 23.95 415.7 ± 29.85 

20.9 ± 6.71 19.4 ± 5.22 20.4 ± 5.92 

5.7 ±3.67 5.7±4.28 4.6±6.99 

10.1 ± 4.54 7.3 ± 5.98 3.6 ± 9.63** 

20.5 ± 5.83 16.0 ± 7.33** 16.0 ± 14.5 

43.1 ± 10.24 42.6 ± 8.81 42.1 ± 8.15 

54.8 ± 12.26 51.7 ± 12.12 48.4 ± 9.44 

63.9 ± 19.47 46.8 ± 18.66** 43.1 ± 18.44** 
27.0± 3.09 26.8 ± 2.45 26.9±2.60 

28.3 ±4.20 27.6 ± 3.12 25.9 ± 3.52** 

29.0 ±4.46 26.4 ± 3.40** 24.7 ± 4.98** 

28.4 ± 3.98 26.3 ±4.48* 26.2 ±3.96* 

28.1 ±4.20 25.2±2.75* 25.4 ± 3.43* 

3. Food consumption: Food consumption data are summarized in Table 2. Food consumption 
at 75 mg/kg/day was comparable to control food consumption. Mean food consumption 
during GDS-21 was significantly reduced at 250 mg/kg/day and during the entire treatment 
period at 750 mg/kg/day. 

4. Gross pathology: There were no treatment-related observations at necropsy. 
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5. Cesarean section data: Data are summarized in Table 3. Twenty-four of the twenty-five 
females mated in the control group were pregnant. All females in the other study groups 
were pregnant. Group means and litter average for corpora lutea, implantation losses, and 
sex ratio were comparable in all experimental groups. There were no dead fetuses. Litter 
means of fetal body weight per sex and with sex combined were comparable between all 
study groups. 

TABLE 3 Cesarean section observations 
a 

Observation 
0 

No. Animals assigned (mated) 25 

No. Animals pregnant 24 

Pregnancy rate(%) 96 

No. Nonpregnant 1 
Maternal wastage 

No. died 0 
No. Died pregnant 0 
No. Died nonpregnant 0 

No. Aborted 0 
No. Premature delivery 0 

Total No. corpora lutea 431 
Corpora lutea/Dam 18.0 ± 3.57 

Total No. implantations 398 
Implantations/Dam 15.9±2.19 
Total No. litters 24 

Total No. live fetuses 354 
Live fetuses/Dam 14.8 ± 2.35 

Total No. dead fetuses 0 
Dead fetuses/Dam 0.0 ±0.00 
Total No. resorptions 28 

Early 26 
Late 2 

Resorptions/Dam 
Early 1.1 ± 1.41 
Late 0.1 ± 0.28 

Litters with total resorptions 0 
Mean fetal weight (g) 5.39±0.350 

Males 5.53 ± 0.339 
Females 5.26 ±0.364 

Sex ratio(% male) 0.49 ± 0.147 
Preimplantation loss(%) 8.9 ± 17.06 
Postimplantation loss(%) 7.1 ± 9.40 

a Data obtained from pages 42-45, 67-70 in the study report. 
* Statistically different (p <0.05) from the control. 
** Statistically different (p <0.01) from the control. 

Dose (mo/111 bw/dav) 
75 250 

25 25 

25 25 

100 100 

0 0 

0 0 
0 0 

0 0 

0 0 
0 0 

432 445 
17.3 ± 2.57 17.8 ± 2.40 

381 409 
15.2 ± 3.31 16.4 ± 1.19 

25 25 
368 391 

14.7 ± 3.32 15.6 ± 1.38 

0 0 
0.0 ±0.00 0.0 ± 0.00 

13 18 
13 15 
0 3 

0.5 ± 0.71 0.6 ± 0.71 
0.0 ± 0.00 0.1 ± 0.33 

0 0 
5.34 ± 0.232 5.26 ± 0.261 
5.52 ±0.275 5.40±0.296 
5.21 ± 0.221 5.11 ± 0.238 

0.46 ± 0.154 0.52 ± 0.133 
11.1 ±18.07 7.0± 9.79 

3.4 ± 4.62 4.4 ± 5.31 

750 

25 

25 
100 

0 

0 
0 

0 
0 
0 

417 
16.7 ± 1.25 

396 
15.8 ± 1.25 

25 
377 

15.1±1.44 

0 
0.0±0.00 

19 
17 
2 

0.7 ± 0.56 
0.1 ± 0.28 

0 
5.27 ±0.302 

5.39 ± 0.318 
5.13 ± 0.309 

0.52 ± 0.135 

4.9±4.90 

4.9 ± 3.43 
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In the control, 75,250, and 750 mg/kg/day groups, the number of fetuses (litters) examined 
externally were 354 (24), 368 (25), 391 (25), and 377 (25), respectively; the number 
examined internally were 173 (24), 179 (25), 189 (25), and 183 (25), respectively; and the 
number examined for skeletal malformations were 181 (24), 189 (25), 202 (25), and 193 (25), 
respectively. 

1. External examination: There were eight fetuses with body weight less than 4.0 g; two in 
control, one at 75 mg/kg/day, two at 250 mg/kg/day, and three at 750 mg/kg/day. One fetus 
at 75 mg/kg/day had agnathia and two fetuses at 250 mg/kg/day had anasarca {Table 4a). No 
effects related to treatment were noted. 

2. Visceral examination: No treatment-related findings were noted in any group upon internal 
examination of the fetuses. Malformations, anomalies, and variations, including dilated renal 
pelvis, dilated ureter, and convoluted ureter, were common findings in fetuses from treated 
and control groups, were observed with a comparable incidence in all study groups and were 
not considered treatment-related (Table 4b ). 

3. Skeletal examination: An increased incidence ofunossified 7th cervical centrum was 
observed sporadically without dose response in treated groups. Variations in vertebrae, 
sternebrae, and ribs were noted in all groups with no dose response relationship {Table 4c). 
There was an increase in the incidences of short 13th ribs, but the incidence was low, not 
statistically significant (Fisher's exact test used), and lacked dose-response. No treatment
related effects were observed. 

TABLE 4a. External examinations 
a 

Observations 

No. FetusesOitters) examined 
No. Fetuses(litters) affected 
Body weisfht < 4.0 2 
A2nathia 
Anasarca 

8 Data obtained from page 4 7 in the study report. 

b Fetal (litter) incidence 

0 
354 (24) 

2 (2) 
2 (2)b 
0 (0) 

0 (0) 

Dose lmfli ,a bw/day) 
75 250 

368 (25) 391 (25) 
2 (2) 4 (3) 
1 (1) 2 (2) 
1 (1) 0 (0) 
0 (0) 2 (1) 

TABLE 4b. Visceral examinations 
a 

Observations 

No. Fetuses(litters) examined 
No. Fetuses(litters) affected 
Dilated renal oelvis 
Dilated ureter 

• Data obtained from page 48 in the study report. 
b Fetal (litter) incidence 

0 
173 (24) 
60 (19) 
14 (9)b 
46 (19) 

Dose (ml!flw bw/dav) 
75 250 

179 (25) 189 (25) 
58 (19) 63 (18) 
17 (8) 17 (9) 

41 (19) 46 (18) 

750 
377 (25) 

3 (3) 
3 (3) 
0 (0) 
0 (0) 

750 

183 (25) 
73 (16) 
23 (12) 
50 (16) 
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TABLE 4c. Skeletal examinations 
a 

Observations b 

No. Fetusesmtters) examined 
No. Fetuses (litters) with sternebrae 
variations 
No. Fetuses (litters) with vertebrae 
variations 

a Data obtained from pages 50-51 in the study report. 

b Some observations may be grouped together. 

c Fetal (litter) incidence 

0 

181 (24) 

32 (17) C 

11 (8) 

III. DISCUSSION AND CONCLUSIONS: 

A. INVESTIGATORS' CONCLUSIONS: 

Dose (ml!/l ,a bw/dav) 
75 250 

189 (25) 202 (25) 

31 (17) 36 (20) 

8 (6) 11 (10) 

750 
193 (25) 

40 (22) 

12 (11) 

The study author concluded that administration of RP A 203328 by gavage to pregnant 
Sprague-Dawley rats from gestation days 6-20 resulted in signs of maternal toxicity at 250 
and 750 mg/kg/day including decreased body weight change, decreased corrected body 
weight change, and decreased food consumption during the treatment period. None of the 
litter parameters recorded during cesarean section was affected by treatment. External, 
internal, and skeletal examination of the fetuses did not reveal any treatment-related findings. 
The maternal NOEL was 75 mg/kg/day and the developmental NOEL was 750 mg/kg/day. 

B. REVIEWER COMMENTS: 

1. Maternal toxicity: Maternal toxicity was evident in the study. · Clinical signs of toxicity 
were observed in dams around the time of treatment at ~250 mg/kg/day. Body weight 
changes and corrected body weight changes were significantly reduced in dams of the 250 
and 750 mg/kg/day groups (mid and high-dose). Administration of the test substance 
significantly reduced food consumption during the treatment period in the same groups noted 
above. It is likely that test article administration led to decreased food consumption which 
resulted in decreased weight gain and decreased absolute body weight. The significantly 
reduced corrected body weight change supports maternal toxicity in the mid and high dose 
groups since no treatment-related effects were observed on fetal body weight. 

The maternal LOAEL in Sprague-Dawley is 250 mg/kg bw/day, based on clinical signs 
(salivation and piloerection around the time of treatment), decreased body weight 
change, decreased corrected body weight change, and decreased food consuinption. 
The maternal NOAEL is 75 mg/kg bw/day. 

2. Developmental toxicity: 

a. Deaths/resorptions: Maternal treatment with test article did not result in an increase in 
fetal or embryo death. 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R168684 - Page 264 of 265 

RPA 203328/623001 
Prenatal Developmental Toxicity Study (rat) (1999) I Page 12 of 12 

OPPTS 870.3700/ DACO 4.5.3/ OECD 414 

b. Altered growth: No adverse effects of maternal treatment were observed on fetal body 
weight or ossification rate. 

c. Developmental variations: The number oflitters containing fetuses with developmental 
variations was not increased as a result of maternal treatment. 

d. Malformations: No treatment related external, visceral, or skeletal malformations were 
observed in fetuses from dams treated with RP A 203328. 

The developmental LOAEL was not observed. The developmental NOAEL is 750 
mg/kg bw/day. 

C. STUDY DEFICIENCIES: 

A minor deficiency is that the age of the mated females was not listed in the study report and 
differences in absolute body weight were not analyzed statistically. 
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